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INVISIBLE 
WATERTIGHT 
BARRIER 


The glass walls of a modern aquarium form an invisible 
barrier which contains the many tons of water in 
which marine life can be observed safely by the public. 


An equally watertight barrier, invisible in the finished 
product, exists in every high pressure Lock Joint Con- 
crete Pipe. It is the impermeable, welded sheet steel 
cylinder molded into the pipe’s dense concrete wall. 


Every one of these cylinders is subjected to a rigorous 
hydrostatic test which places a stress of up to 25,000 
psi in the steel. During the test every welded seam is 














carefully examined for leaks, and only those cylinders 
which are completely watertight are accepted. This is 
only one of the many quality control measures observed 
throughout the production of Lock Joint Concrete 
Pressure Pipe. 


Can you guess approximately how many bodies of 
average priced automobiles could have been made 
from the steel cylinders required in the construction of 
the 254,500’-48” section of the Saginaw-Midland 
water supply line? If you’re stumped, the answer 
appears in the picture above. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. - Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. « Kansas City, Mo. - Perryman, Md. 


Pressure - Water - Sewer +» REINFORCED CONCRETE PIPE « Culvert - Subaqueous 





“Not one dime’s worth of 
maintenance 


That's this contractor’s cost record 
with a Homelite Diaphragm Pump. 
Zero for maintenance. .. and he used 
the pump every day for three months 
on all types of tough, dewatering jobs. 
Was convinced last winter... when 
other pumps clogged with hardened 
sand and clay. The Homelite Dia- 
phragm Pump worked when others 


FOR MEN WHO BUY EQUIPMENT FOR WHAT IT SAVES 


99 Mr. Joe Cloghessy, Pres. 
T. F. Cloghessy, Inc. 
Hammond, Ind. 


wouldn't. Handles water thick with 
mud, sand, clay, gravel freely. Pumps 
5,000 gals. per hour. Handles seep- 
age easily. Starts instantly. Primes 
fast. Easy on fuel. And lightweight... 
weighs only 120 Ibs. Prompt service 
available from your local Homelite 
Factory Branch. Write or call for 
demonstration. 


HOMELITE 


DIVISION OF TEXTRON INC. 

711 RIVERDALE AVENUE, PORT CHESTER, NEW YORK 
MANUFACTURERS OF CARRYABLE PUMPS 
GENERATORS * BLOWERS + CHAIN SAWS 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


(NO. 3 OF A SERIES) 


Precipitation Equipment 


Basically, precipitation equipment con- 
verts water impurities to the form of large, 
dense, suspended part les; then it sepa- 
rates these particles from the water. 

The first step is accomplished with 
chemicals. Hardness, for example, is pre- 
cipitated by adding lime (and soda ash, 
if required). The precipitated hardness 
and other suspended impurities such as 
turbidity or oxidized iron and manganese 
are made to coalesce into larger particles 
by adding alum or iron salts. These salts 
also form their own dense, floc-like pre- 
cipitate which absorbs the suspended ma- 
terial to form even larger particles 

The insoluble particles must then be 
separated from the water. Early methods 
used settling basins where precipitates set- 
tled slowly as the water flowed through, 
requiring 2 to 4 hours or longer detention 
time. Modern equipment keeps precipi- 
tates in suspension to serve as nuclei on 
which fresh precipitates form. This results 
in larger, denser particles that absorb more 
of the fine particles and are more easily 
separated from the water. 


PRECIPITATOR for removing 
hardness, turbidity, color, 
iron, manganese. 


Chemicals are mixed with influent at A. 
As water flows downward through zone 
B, precipitates form, “seeded” by recircu- 
lated sludge. At C, floc has formed a 
sludge-blanket filter suspended by upward 
motion of the water. Excess sludge is con- 
centrated and periodically drawn off. 
Because of short detention time, capac- 
ity is about 4 times that of conventional co- 
agulation and settling basins of the same 
size. Basic designs include vertical types as 
illustrated, vertical types for installation in 
existing tanks, horizontal types built into 
new or existing concrete basins and smaller 
“package” types for bottling plants, etc. 





SPIRACTOR® for softening 
clear hard water. 


The water, lime (and soda ash if required ) 
enter at bottom of cone. The treated water 
rises with a swirling motion and suspends 
a bed of fine granules of calcium carbonate 
or other catalyst which speed softening re- 
actions. The precipitated hardness deposits 
on the granules which become heavy and 
work down to the bottom of the cone 
where they are drawn off then easily dried 
and dumped. The softened water rises 
above the bed of granules to the outlet. 

Provides very high flow rates in relation 
to its small floor space. Detention period: 
8 to 10 mins. Recommended for municipal 
or cooling water. 

















Water & SEWAGE WorKS, NoveMBER, 1957 


HOT PROCESS SOFTENER for 
removing hardness and silica 
from boiler feedwater. 


The water is first heated to within a few 
degrees of boiling by spraying through 
steam. Then it is mixed with softening 
chemicals which react very rapidly and 
efficiently at this temperature. It then flows 
down to the bottom and upward through a 
suspended sludge blanket of precipitated 
solids which effectively reduces silica and 
filters out the bulk of the turbidity. Com- 
bination softeners with built-in condensate 
heater and storage compartment and/or 
— scrubber (deaerator ) are also avail- 
able. 











The effluent is filtered to remove last 
traces of suspended matter. Where zero 
hardness is required, Hot Process Soften- 
ers may be followed by a zeolite softener. 


For detailed information on these or 
any other types of water conditioning 
equipment, write: The Permutit Com- 
pany, Dept. W-11, 50 West 44th St., 
New York or Permutit Company of 
Canada, Ltd., Toronto 1, Ont. 


NAR ET LTS Te 
PERMUTIT. 
y w P 


A DIVISION OF PFAUDLER PERMUTIT INC. 


Water Conditioning 
lon Exchange * Industria! Waste Treatment 
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and sewage budgets 


As a planner of water and/or sewage plants you know 
what it means to be in the middle, between a demand- 
ing public on one side and budgets shrunk by increas- 





ing costs on the other. 

Westinghouse can help you get the most out of each 
shrinking dollar in a realistic way. First by providing 
everything you need electrically in one integrated line. 
It's simpler, surer, that way. 

Further, by making available a specialist engineer 
on problems of power distribution for all kinds of proj- 
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can be stretched electrically 


ects, power distribution systems, switchboards, motor 
applications, controls of every type, interior or area 
lighting . . . anything electrical. 

There is a Westinghouse electrical construction en- 
gineer in your area who will head up a team of such 
specialists when you or your consultants want help on 
electrical specs that will stretch the budget. He’s as close 
as your telephone. Call him. 

Westinghouse Electric Corporation, Box 868, 
J-93539 


Pittsburgh 30, Pennsylvania. 


you CAN BE SURE...iF its Westinghouse 





1. This close-coupled assembly of Westinghouse “drawout” 
switchgear and control center serves the modern sewage treat- 
ment plant at Bloomsburg, Pa. 2. Another control center at 
Bloomsburg. All units were factory-assembled and pre-wired. 
3. Incoming power for the Houston, Texas, water purification 
plant is received in the 1000-kva, 4160/480-277-volt power 
center at right. Power control at left has 480-277-volt power 
section, 150-kva dry-type transformer and a 120/208-volt light- 
ing section, 4. 40-hp Westinghouse motor, driving booster sta- 
tion pump. Safety switches and motor starters are shown on 
back wall. 5. Vertical-type circulating pump for flotation beds 
in a Cincinnati, Ohio, sewage plant driven by 100-hp Westing- 
house Life-Line® motor. 6. Westinghouse motors drive priming 
pumps in Nadine ( Pa. ) pumping station. 
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Line Restriction 








SIDNEY, OHIO 

A Foxboro Magnetic Flow Meter was installed right in the return activated sludge line at 
Sidney's modern sewage plant. Supervisor reports it's been operating so smoothly that they 
haven't had to touch it. 


FRAZER, MICHIGAN 


12” Foxboro Magnetic Meter 
measures and totalizes raw 
sewage influent at Clinton 
Township treatment plant. 
Supervisor reports accuracy 
perfect — no variations — no 
maintenance since it 

was installed. 





MEDFIELD, MASS. 


Town of Medfield and 
nearby State Hospital have 
independent water 
supplies — use common 
storage facilities. Foxboro 
Magnetic Meter measures 
and records flow rates in 
both directions. Two 
integrators, next to 
recorder, keep separate 
running totals of both 
flow rates. 
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Problems Eliminated! 


for these municipal utilities 
equipped with Foxboro 
Magnetic Flow Meters 















Introduced three years ago, the Foxboro Magnetic 


Flow Meter has proved its superiority for measur- Other Progressive Communities Installing 
ing water, sewage, sludge and other treatment Foxboro Magnetic Flow Meters 
plant flows. 












‘ , Benton Harbor, Michigan — raw sewage 
Foxboro Magnetic Meters are installed the same : ” 2 . 

: M ie li di Hayward, Calif. — water 
as a length of pipe. Measurement is linear and is Pittsburgh, Pa. —enneiinens 
transmitted by electric cable to centrally-located (Allegheny County Sanitary 
Dynalog* Flow Recorders. There are no line — ; 
restrictions of any type. That means no added Contagton, Gite “ae activated 
pressure drop . . . no seals, purges, meter runs, or Wensed Sownshiin, SOttoun oiuuas bien 
straightening vanes. and sludge 
Maintenance on the Magnetic Flow Meter is Bloomfield Township. Michigan — water 

Seattle, Washington — sludge 





practically nil. There are no pressure taps to get 
plugged or frozen. No moving parts to foul. 





(Lake City Sewage Plant) 







Milwaukee, Wisconsin — sludge 
Look over the installations on these pages. And Piqua, Ohio — sludge 
for complete details write for Bulletin 20-14B. The Arkansas City, Kansas — sewage 
Foxboro Company, 8911 Neponset Ave., Foxboro, Meter sizes on these installations range 
Mass., U.S.A. from 3 inches to 6 feet. 






*Reg. U.S. Pat. Off. 


















CHICAGO, ILLINOIS 


This 20° Foxboro Magnetic Flow Meter was installed in the South 
District Filtration Plant in April. 1956. Because it has no line 
restrictions, plant officials knew the meter would add no more 


° pressure drop than an equivalent length of pipe. Note how it was REG. U.S. PAT. OFF. 
installed directly downstream from an elbow. 
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Four size 4 Carballs at Kansas City, 
Mo. burn either gas or oil to produce 
max. of 40,000 ibs. CO2/day. Size 
“O”" unit at left produces 570 Ibs. 
CO2/day for Jefferson, lowa Water 


AT 


co: UNIT 


Walker Process now offers carbonation units for all lime softening plants from the very small 
to the largest. Sizes range from the new “OO” unit with minimum capacity of 55 lbs. CO2/day 
to the No. 4 at maximum output of 10,000 Ibs. CO2/day. 
Engineers can readily provide an entire carbonation system by simply specifying the appropriate 
size CARBALL in combination with Walker Process SPARJER diffusers assuring 
50% More CO: Unique Absorption Method 
Clean, Tasteless Gas Economical Operation 
100% Combustion Factory Tested Package System 
Write for bulletins 7W83 - 7W85 and 7W88 


TUTATMUUIAMMEMM tacrovr + suametnine orrices - snonarone 
AURORA, ILLINOIS 
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No matter how farsighted today’s plans may be... 


cities will grow old... 


in time 





S Casas : 1890— courte 
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ester, N. Y., Chamber of Commerce. 


You hest insurance against eee of your oman nar 
specify EDDY Valves ana Hydrants throughout 


No matter how far into the future your city planning is projected, Eddy’s 
record testifies that Eddy Valves and Hydrants are your best long term 
investment. Eddy Valve Company’s more than 100 years of dependable 
operation means that, today, you can get replacement parts for any Eddy 
Valve or Hydrant ever installed. And our ability to continue to do so is 
your assurance against future obsolescence of your valves and hydrants. 


EDDY Bronze-Mounted HYDRANTS 
open smoothly with the pressure and 
close without water hammer. One man 
can easily remove all operating mech- 
anism for inspection and repair. Posi- 
tive drip action automatically drains 
the standpipe, safeguarding against 
freeze-ups. Stem held in place below 
hydrant valve means that there is no 
water loss due to a bent stem, 


EDDY Bronze-Mounted GATE VALVES 
offer simplicity of design, trouble-free 
operation and enduring service. From 
the engineering drawing boards 
through all stages of manufacture, they 
are step by step a truly “finished” 
product of workmanship. These fac- 
tors, added to personal experience, tell 
why progressive water works men have 
relied on Eddy for generations, 


Y oy 
EDDY vac: comran 


WATT) ol iieilela® 


OW 


& Sons 


WATERFORD, NEW YORK 


Eddy Hydrants and 
Valves are available 
with hub, flange or 
mechanical joint con- 
nections to fit any 
existing or planned 
installation. 


Send today for full data 
on the complete line of 
Eddy Valves and Hy- 
drants. No obligation. 
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WRITE FOR PAMPHLET: 
“WHY ENZYMES?” 


E WorKS, NOVEMBER 


whi 


of the enzymeg in Sea-Cal 

M-200 ig the factor whick makes this 
préduct successful for municipal 

and indéstrial sewage plant treatment. 


NZYMES ARE NOT “CURE-ALLS” 


there is irrefytable scientific data 
available, showihg that many sewage 
dispgsdl plants with problems } 
digéstion, odor, matting, greasé or 
B.O.D., have benefited immegsGrably 
from the use of Sea,€al M-200. 
Quality tested afd certified by 
eferee” laboratories. 
Write today for detail information and 
name of distributor in your locality! 


ACTIVATE D ciemcns-s-rronversco. 


4610 HOLL O00 BLVB,, LOS ANGELES 27, CALIFORNIA 


1957 
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water works valves 
offer a 3-star advantage 





x Outstanding performance 
x Long life 
x Complete selection 


Above: Cutaway of Darling Water Works 
Valve showing unique fully revolving 
double disc parallel seat principle, noted 
for long life, minimum maintenance and 
drop-tight closure. 


Left: Mechanical Joint and Ring-Tite 
Joint... just two of the various valve 
ends available on Darling Valves. 


oma topmost quality plus the maintenance and assure easy, tight closure 
Darling fully revolving double disc and long life. 
rallel seat principle, gives you an unbeatable a , baie P , 
pe bag p pie, 8 ; Conforming to A.W.W.A. specifications 
combination. ie — = ieee 
and available in sizes for your particular serv- 
The cutaway view shows Darling’s simple _— these valves are aqeyyr* with ends de- 
eons = L signed to meet your installation needs. 
gate arrangement with its plain no-pocket é 
discs and wedges. These unique features, That’s what we mean by a 3-star advantage. 


greatly lengthen disc and seat life, minimize _ For detailed facts, send for Bulletin 5710, 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa: 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
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what to look for in a high capacity chlorinator 


Flexibility . corrosion resistance . . . safety . . . low 
maintenance ... proved performance . . . whatever you're 
looking for, you can be sure of finding it in Fischer & 
Porter's Model 1052A. The most imitated chlorinator 
ever introduced, Model 1052A remains unequalled in 
every major area of chlorinator performance and econ- 
omy. Engineered from the ground up by chlorine control 
experts, it’s an outstanding example of design from the 
user point ol view. 


flexibility matches the job 

Model 1052A accommodates flow rates from 30 PPD to 
8000 PPD by merely changing the chlorine flowmeter .. . 
a two minute job. And variable orifice ejector makes 
operation easy under varying conditions. Models are 
available for all types of manual, semi-automatic, and 
automatic operation with or without alarms. 


corrosion-resistance for long trouble-free life 

Recognized as a triumph in materials engineering, the 
Model 1052A is fabricated of inert materials throughout. 
Color is impregnated in the fiber glass plastic cabinet... 
never needs painting or coating. The only metals in 
contact with chlorine are silver and tantalum. The high 
pressure inlet tube is solid fine silver, and all other tubing 
is rigid corrosion-resistant plastic. 


safe operation protects plant, personnel, public 


System design protects against chlorine leakage, positive 


pressure conditions, excess vacuum, and flooding . 
eliminates need for hazardous water seals. 


easily maintained for minimum down-time 


Maintenance, like operation, requires no special skills. 
Any component can be removed for inspection with a 
screwdriver, wrench, and pliers in a few minutes. And 
engineering service is available from forty field offices 
across the country. 


proved performance assures results 


Every feature of the Model 1052A has proved itself in 
years of actual use. Every material used in construction 
has successfully withstood many years of severe chlorine 
service. But the best proofs of performance are the 
thousands of satisfied users of Fischer & Porter Chlorin- 
ators throughout the country. 


Write now for complete details on the Model 1052A 
given in Catalog 70-15, available on request . . . and with 
it, we'll be happy to provide a list of installations. Visit 
any one of these and you'll see why so many users have 
found everything they were looking for in a Fischer & 
Porter Chlorinator. Write Fischer & Porter Company, 
217 Fischer Road, Hatboro, Pa. In Canada, write Fischer 
& Porter (Canada) Ltd., 2700 Jane Street, Toronto, 
Ontario, Canada. 


FISCHER & PORTER CO. 
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Complete Process Instrumentation 





Get waste treatment off to a 
safe start... with LINK-BELT screens 





=~ 
i. 
N\ 
be 
is 


eee for ie 
removal of 
large solids - 


P a THRU-CLEAN SCREENS. STRAIGHTLINE SCREENS. TRITOR SCREENS. Com- 

ee Automatic, chain-operated Automatic, cable-operated bined screen and_ grit 

rakes clean from down- rake cleans from up- chamber saves smaller 

a stream side, are designed stream side, assures clean, plants the cost of sepa- 

to eliminate jamming by positive screenings re- rate units to remove large 

Foal debris. Vertical mounting moval. Easily accessible— solids and detritus. Shred- 

Pd minimizes friction between no moving parts are der for screenings can be 
rakes and bars mounted under water provided, if desired. 





* 
Fa 


A 


™~s 


™s ROTARY DRUM SCREENS. | c LIQUID VIBRATING 
=, Effectively remove fine : SCREENS. For thorough 
a, solids from large_vol- removal of fine solids 

umes of water. These q from industrial liquids. 

screens are best suited : . High-energy vibration pro- 

™ to installations where a : _ vides a_ relatively dry 
fixed water level can be , product with minimum 


maintained. ’ blinding or clogging. 
...or small = 


me REVOLVING DISC SCREENS. 
For applications similar 
to rotary drum screens, 
but where volume is less. 
Simplified design contrib- 
utes to ease and economy 
of installation. Very little 
maintenance required. 








a 





we coarse or fine solids threaten to clog or 

damage subsequent equipment . . . where stream 

pollution must be prevented or valuable by-products ottte 
4 ° 


can be recovered — efficient waste treatment begins ? on, 

with a Link-Belt screen. This broad line is your as- i | in ES 

surance of an impartial recommendation based on : y ~~ . 
4 


the specific nature of your waste. For full data, contact 
your nearest Link-Belt office or write for Book 2587. SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 To Serve Industry There Are Link-Bele Plants and Sales Offices in All Prin- 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. Repre- 
sentatives Throughout the World. 14,537 
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NEW DEVELOPMENTS IN SEWAGE TREATMENT 





{a . 


P.F.T. prefab aluminum roofing being installed at the Mill Creek Sewage Treatment Plant, Cincinnati, Ohio. Twelve 110-ft. P.F.T. 
Floating Covers are equipped with this new roofing. Consulting engineers: Havens and Emerson, Cleveland, Ohio. 


Now! Lifelong decks for floating covers 
with new P.F.T. prefab metal roofing! 


P.F.T. aluminum roofing is as per- 
manent as the floating cover itself. 
Unlike conventional job-built decks, 
there is no wood or composition to 
rot. P.F.T. aluminum roofing requires 
little or no maintenance. 

This new P.F.T. roofing consists of 
sturdy prefabricated panel sections; 
heavily embossed aluminum top 
sheets, and corrugated supporting 
bottom sheets. An inch-thick layer of 
Fiberglas insulation fills the space be- 
tween. A liner of aluminum foil gives 
additional protection against heat 
loss. Helps maintain proper digester 
temperature control, and keeps heat- 
ing costs down. 

Shipped in easily handled sections, 
P.F.T. aluminum roofing installs 
quickly. Each piece is clearly marked 
for fast, accurate assembly at the 
Cut-outs and trim for 


plant sife. 


Section of P.F.T. roofing showing (1) aluminum top sheet, (2) inch- 
thick Fiberglas insulation, (3) aluminum reinforcing channels, (4) 


corrugated supporting ribs. 


manholes, sampling wells, hatch 
framing and other openings are shop 
fabricated. Aluminum ventilators are 
provided at the center, and over the 
sump wells at the rim. A 19”-wide 
service walkway also is furnished, ex- 
tending from rim to center dome. 
P.F.T. prefabricated aluminum 
roofing is available for both new and 
existing floating covers. For long 
range economy, it is the most per- 
manent, best insulated roofing avail- 
able. For complete details, write to- 
day for newly published, illustrated, 
12-page Technical Bulletin No. 333. 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO, 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


PORT CHESTER, N. Y. ° TEO, CALIF. @ CHARLOTTE, N. GC. @ JACKSONVILLE aa DENVER 
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is the big extra you get 
with Honeywell Instrumentation 


Whether you buy a replacement part, a single instrument or a complete control system 
from Honeywell, you get service that no other instrument manufacturer can match 
for completeness. 

It is service that begins when you first decide you need instruments, and continues long 
after they’re installed. It includes: 

¢ Preliminary engineering, even before specifications are written. 

¢ Application engineering for installation and startup. 


¢ Service engineering help from your nearby Honeywell branch, which has a completely 
staffed installation department. 
Service and instruction manuals with each order. 
Periodic service and swift help in emergencies. 
Ready availability of parts and accessories from branch offices and Honeywell’s 
Central Supply Depot. 
Training of your operators at the tuition-free Honeywell Instrumentation Education 
Center. 
Your nearby Honeywell field engineer will be glad to discuss this service in light of your 
particular needs. Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and Windrim 


Honeywell 
H Pau we Couttols 
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Lavoe Tmproved 





Flavor is detected through a combination of the senses of taste and smell. Therefore, 
the problem of odor plays a very large part in the flavor of foods. Water is actually 
a food in that it is essential to human existence. From the viewpoint of health, water 
is important, since doctors recommend an intake of 8 glasses or more per day. 
Certainly such an intake would be greatly discouraged unless the water supply is 
wholesome and palatable. 

The water odor problem has been solved with Aqua Nuchar Activated Carbon. 
Baylis* states: “All tastes and odors likely to be present in a water supply can be 
removed with activated carbon. . .. We find a few statements in the literature on 
water treatment that the taste or odor was not removed by the addition of carbon, 
but almost invariably the reason was that not enough carbon was used.” 

If you are bothered by odors in your water supply, we will be happy to work in your 
plant and demonstrate how to render the water palatable. This service is rendered 
without cost or obligation on your part. 


*John R Ba } atior f Taste and Odor 1 er jraw-Hill Book Company 


GOOD CARBON: GOOD WATER:GOOD WILL 


e a7 
Tiled jig fe 
New York Central Building Pure Oil Building 


reURS a 0 \) le eee CHEMICAL SALES 35 E. Wacker Drive, Chicago 1, II! 
Phila. Nat'l Bank Bidg a, oagye aie 2775 S. Moreland Boulevard 
Broad & Chestnut Sts., Phila. 7, Pa. division west virginia pulp and paper company Cleveland 20, Ohio 
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AMPLE DEFLECTION 


Photo shows how easily Clow Bell- 
Tite joints handle casual curves or nor- 
mal grades without fittings 


FAST INSTALLATION 


Above, Ciow 8 Bell-Tite pipe being 
installed at the rate of 25 joints per 
hour. No bell holes are required. 


TIGHT JOINTS 
Full length, restrained joint, bursting 
tests prove Bell-Tite joint, even fully 
deflected, is stronger than the pipe. 


SIMPLE ASSEMBLY 
Wipe clean, lubricate, and push spigot 
into bell. When painted yellow stripe 
disappears, joint is bottle-tight! 


CLOW BELL-TITE JOINT’ 
Cad non pipe 


Here’s the new time-saving, labor-saving, money- 

saving way to lay watermain. A single gasket, rubber 

seal joint that requires no bolts or follower glands to 

make a tight, dependable joint. Listed by the Under- 

writers’ Laboratories, Inc., for water working pres- 
* Patent applied for. 


sures up to 350 psi, the pipe itself meets all appli- 
cable provisions of AWWA, ASA, and Federal Speci- 
fications. Complete details 

gladly rushed to you on 

request. 


JAMES B. CLOW’ & SONS: inc. 


201-299 North Talman Avenue, Chicago 80, Illinois Subsidiories: 


Eddy Valve Company, Waterford, New York 
lowa Valve Company, Oskaloosa, lowa 


Water & SEWAGE WorKS, NOVEMBER, 1957 








can’t quench his thirst! 


Over 70 billion gallons daily ...industry’s need for water. 


And, like Oliver Twist, industry constantly calls for “More.” 
18 barrels of water to make one of oil. 365,000 gallons 

to produce a ton of rayon. 250 tons for one of wood pulp. 
And every ton of coal we burn for steam and power requires 


another 600 to a thousand tons of water! . 


mee . ' +f 
Not hard to understand why water officials are worried about 6% 


our supply. Here’s what you can do to protect it. PROOF POSITIVE 
LE fut t l P CAST IRON PIPE SAVES 
. Encourage future water planning. VOU TAX DOLLARS 


2. Support realistic water rates and water supply Gil) tn coveten ile cnet en eacin bald 
bond issues. in Utica, N. Y. in 1849 is still piping 
. water. This is typical of many century 
3. Conserve water where you can. old cnct von water end ges meine now 

. : P F serving throughout America. 
America is no longer rich +++in water. Small wonder that where long life, 
dependability and y are “musts,” 
woter officials prefer cost iron pipe 

. Neo. 1 Tex Sever! 





CAST IRON PIPE 


RESEARCH ASSOCIATION 7 SUITE 3440, PRUDENTIAL PLAZA, CHICAGO 1, ILL. 





ome CQIST IFTON 
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YOUR PROBLEM GROWS 
WITH YOUR COMMUNITY 


As people and industry move into a community, water 


problems multiply. 


Cast Iron Pipe Research Association advertisements*... like 
the one at left... not only tell what those problems are, 


they suggest a course of public action. 


Action that will help you by enlisting greater public sympathy 


and support for your water program. 


f 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 


* Appearing in: Saturday Evening Post, 
U.S. News & World Report, Nation’s Business. 


a fe FOR MODERN WATER WORKS 
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HOW YVARITROL AUTOMATIC SPEED CONTROL 


saves 
MANUAL WAY 


PROCESS VARIABLE PNibge) PF Vale Fh 4 


f ; SPEED ov te 
" ; (MA ) . 
PROCESS A : ervati adj 
INDICATOR j No obs ition or adj 


ustment required 





. wy VARIABLE 
CONTRO 


PROCESS — SPEED L 
MEASUREME™T ! (AUTOMATIC) 
AND SIGNAL w 





VARITROL 





a 


Human Error is Eliminated with 


U. S. VARIDRIVE 


MOTORS WITH VARITROL 


Now, by controlling speed with Varitrol as a com- 
ponent of the U.S. Varidrive motor, speeds can be 
automatically changed in response to a signal without 
human attention. Varitrol pneumatic control regulates 
the speed of Varidrives in response to a signal from 
such variables as temperature, humidity, pressure, VARITROL e 
speed, liquid level, weight and tension. Varitrol auto- Pneumatic Control 
matic control of Varidrives offers an opportunity for 

improved quality of product, greater uniformity and 

more efficiency in plant flow handling. A profusely 

illustrated multi-color booklet explaining in detail the 

construction and operation of Varitrol automatic con- 

trol is available. Write today for your copy. 





4 uU. s. VARIDRIVE 


U © eat Ratings 4 to 60 H.P. 


U. S$. ELECTRICAL moToRs, INC. 
P. O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


() Send Varitrol Automation Booklet No. 1882 > 
0) Send U. S. Varidrive Booklet No. 1797 q MAIL COUPON NOW 


Oe 
COMPANY a 
FR ccertencnnnnnecttnniniatiianaite 
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WATER METERS 
Are Your Best Buy 


for 


Accurate Registration - Long Life - Low Maintenance Cost 


HERSEY MANUFACTURING COMPANY 
DEDHAM, MASS. 


BRANCH OFFICES: NEWYORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS =— CHICAGO 
SAN FRANCISCO — LOS ANGELES 








why work like 


No need to when you lay Tyton Joint® pipe. 
This quick and easy-to-assemble pipe goes in so 
smoothly it’s a pleasure to work with. 


Only one accessory needed —a simple rubber 
gasket that fits in the receiving pipe bell 

and is compressed by the entering spigot to 
permanently seal the joint. No bell holes. No 
weather worries. Tyton Joint can be laid 

in rain or wet trench. 


A word of warning, however: make sure your 
trenching machine gets an early start or 


PIPE FOR WATER, SEWERAGE AND 
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a dog? TYTON 


ONLY FOUR SIMPLE ACTIONS 


your laying crew —even an inexperienced 
one—will catch up fast. 


Like all the facts on this new, time-and-money- 
saving pipe? Call or write today. 


U. S. PIPE AND FOUNDRY COMPANY 


General Office: Birmingham 2, Alabama 





A WHOLLY INTEGRATED PRODUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


Insert gasket with groove over bead in gasket seat 





Wipe a film of special lubricant over inside of gasket 























Insert plain end of pipe until it contacts gasket 


“WE NEED A COUPLE MORE DAWGS, 
GRAN'’MAW...WE'RE LAYIN’ THE 
TYTON FASTER'N THEY KIN DIG” 























® 
INDUSTRIAL SERVICE (EU: Coa 





Force plain end to bottom of socket... the jeb’s dene! 
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saves 
iT -Tolisal-taht-tilels y, 
time... 





Filter manufactured by Komline-Sanderson Engineering Corp. 


... and gives your filters a new lease On life! 


Sewage disposal operations are materially simplified 
and improved in performance when Pennsalt’s Ferric 
Chloride goes to work. Treating fresh or digested 
sludge with FeCl, permits immediate filtration with- 
out the usual losses in sedimentation time. It effec- 
tively meets any changes in waste composition, does 
a thorough job of precipitation, and increases filter 
efficiency. 

Pennsalt Ferric Chloride multiplies your vacuum- 


W 
Pennsalt 
Chemicals 


filter capacities through superior coagulation. This 
rapid flocculating action produces drier, denser cake, 
giving you higher output per square foot of filter area. 

Anhydrous FeCl, is available in non-returnable 
steel drums of 135 and 350 lbs.; liquid FeCl], is shipped 
in tank cars. Contact your nearest Pennsalt sales 
office for full technical information on Ferric Chloride 
and other chemicals for water purification and sew- 
age: Chlorine, Alum, Perchloron®, and Ammonia. 


INDUSTRIAL DIVISION 
PENNSALT CHEMICALS CORPORATION 


3 Penn Center, Philadelphia 2, Pa. 


Regional Offices: Chicago * Detroit * New York © Philadelphia « Pittsburgh * St. Louis 


Representatives: Airco Co. International, New York * Pennsalt Chemicals of Canada Ltd., Hamilton, Ontario 
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NO FOGGED REGISTERS 





NO STUFFING BOX 





NO LEAKS OR BINDS 





ROCKWELL 


SEALED REGISTER 
WATER METER 


with Powerful Magnetic Drive 


You can run this meter under water 
if you want to... subject it to the most 
severe abrasive or corrosive conditions. 
No matter, the register will stay clean, 
dry and protected because it’s hermeti- 
cally sealed. Condensation, dirt, 
surface water and atmosphere are per- 
manently excluded. This register 
cannot fog, so can always be read. And 
the sealed assembly is fully guaranteed 
for a period of five years. 

There’s no stuffing box to leak or 
bind. A powerful magnetic coupling 
between the measuring chamber and 
sealed register positively transmits mo- 
tion without mechanical linkage or 
seal. This friction-free construction 
improves meter accuracy especially on 
low flows. 

What about maintenance? With only 
two moving parts running in water 
(the piston and piston roller) it’s the 
least vulnerable meter ever—the easiest, 
quickest and most economical to repair. 


Get full facts now. Write for bulletin. Rockwell Manufacturing Company, Pittsburgh 8, Pa. 
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ALOXITE’ underdrains solve filter 


problems for growing Barranquilla 


Water consumption in Barranquilla, Colombia, jumped from 8.04 to 19.10 
MGD between 1935 and 1950. This created quite a problem for the city’s 
Empress Publicas Municipales. They tackled it by giving experts a free hand Aensen your queiens 
about porous media 


with Corborundum’s 56 
the best water supply system obtainable. page booklet, “Porous 


to investigate every method and material known in order to give Barranquilla 


Media.” It’s yours for 


Today Barranquilla boasts a brand new 12-MGD water filtration plant. And ' 
‘ the asking. Just write 


each of its three 4-MGD filter units is equipped with ALOXITE® aluminum 
oxide porous plate underdrains. ALOXITE underdrains were chosen because 
they have proved they can handle growing loads like those at Barranquilla 
with freedom from mudballs and with minimum loss of head. Complete back- 
washing is accomplished without upset beds. 

All work on this outstanding installation was under the supervision of Dr. 
Samuel L. Hollopeter and Dr. Efraim Pereira, Director General and Chief 


Engineer, respectively, of the Empress Publicas Municipales. 


CARBORUNDUM 


Registered Trade Mark 


Dept. X117 
The Carborundum Company, Perth Amboy, N. J. 
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add a valve... 


p- MUELLER 





INSERTING VALVES 
and equipment 


You can install needed control points in the line - 
without a shutdown — with Mueller Inserting Valves. 
Inserting Valves are added to line under pressure 
without loss of fluid or customer inconvenience. 


Valve sleeve is attached to the main...the line 
drilled with a Muellér “C-C” or“C-1” Drilling Machine 
..valve body is inserted and fastened...and line is then 
equipped for precise flow control. The Mueller Insert- 
ing Valve is identical to job-proven Mueller Gate 
Valves with four-point wedging mechanism. 


H-800 Inserting Valves Use Mueller Inserting Valves and Equipment to 
For 4", 6" or 8” mains. Working pressure add the valves you need. 

to 125 p.s.i. max. Equipment required: Drill- 

ing machine, H-810 inserting equipment. 


a 


o@ 


Factories at: Decatur, Chattanooga, Los Angeles; 
tn Canada: Muelier, Limited, Sarnia, Ontarie 


Since 1857 
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BURN IT! 
SELL IT! 


You can do both with the C-E Raymond System 








For versatility alone, you can’t beat the C-E Raymond 
System of Flash Drying and Incineration! With it, you 
can incinerate sewage sludge to a sterile ash...or flash- 
dry it to a fertilizer and soil conditioner that is readily 
marketed. Either operation can be performed alone, 


or combined in any proportion. 


In either case, high-temperature deodorization of 
stack gases is available. 


Whether you wish to incinerate or dry—look to the 
C-E Raymond System for the effective end to your 
sludge disposal problems. For specific recommenda- 
tions for your community, get in touch with a C-E 
specialist at the office nearest you. He will be happy to 


work with you and your consultant. 














COMBUSTION ENGINEERING 


RAYMOND DIVISION 
1315 North Branch Street, Chicago 22, Illinois 
Eastern Office: 200 Madison Avenue, N. Y. 16, N. Y. Western Office: 510 West Sixth Street, Los Angeles 14, Calif. 
Canada: Combustion Engineering-Superheater Ltd. 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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ror tHE BEST in Uta Meteor 
go x 


ALL AMERICAN 


AMERICAN METERS 
Build Water Rovenue 


Here are some of the design features of American C. Absence of a thrust roller reduces friction and avoids 
: noise. 
Meters that help you build Water Revenue: 
D. Precision machining of all parts reduces friction and 


A. A thick reinforced measuring disc is used to reduce : - 
wear for continued measuring accuracy. 


slippage between the disc and measuring chamber 

wall. With this construction the clearance can be If you want full revenue from the water you sup- 
sufficient to prevent damage from grit or scale and ply, “go all AMERICAN.” 

still make a more efficient seal than is possible with 

a thin disc at the same clearance. 


. The seal between disc and measuring chamber is BUFFALO PAETER co. 


motnaninss & ony pestten. 2909 MAIN STREET BUFFALO 14, NEW YORK 
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-innouncing the most revolutionary development 


NOW! THE CENTRILINE PROCESS 





' THE 
CENTRILINE MACHINE 
designed for 6” to 14’ mains 








Cross section view, mm special transpare nt pipe, showing new small size Centriline 
STRIP PHOTO * TOP: machine in action being pulled through the pipe from left to right. Note the uni- 
formity of the cement-mortar lining. 


View of machine at work in special cut away pipe illustrating centrifugal applica- 
tion of the cement-mortar. 


STRIP PHOTO * BOTTOM: 





in the water works field in the past 15 years I 


Is also available for 6 to 14° mains 


NOW, for the first time, your city’s small but important 
transmission and distribution lines, including those 
used for fire protection, can regain their original flow 
capacity and pressure through the famous Centriline 
Process. A smaller version of the Centriline machine 
has been developed for use in 6” to 14” mains. 

Here is how Centriline rehabilitates water systems’ 
distribution grids. First, the pipes are cleaned to re- 
move all tubercules, scale and loose materials resulting 
from corrosion. The Centriline machine is placed in 
the pipe and mortar is forced into a rapidly revolving 
head which applies a uniform coating on the pipe wall 
by centrifugal force. The thickness of the lining can be 


regulated by careful control of the machine, All of this 


is accomplished with a minimum of interruption to 
surface traffic, since the pipes are lined in place! 
The advantages of using the new, small diameter 
Centriline machine in your mains are numerous. The 
new machine has a design feature which eliminates 
most excavations at valves, laterals and corporation 
cocks. The cost is lower than ever before. In addition, 
Centrilining permanently prevents future tubercula- 
tion, corrosion or leakage . .. reduces maintenance and 
pumping costs .. . raises distribution pressures and 
efficiency and extends the life of steel or cast iron pipe 
indefinitely. Send today for your free copy of our illus- 
trated booklet which fully describes how Centriline 


can help you salvage worn out water lines of every size. 


CENTRILINE CORPORATION 


A Subsidiary of Raymond Concrete Pile Company 


R 


140 Cedar Street 
New York 6, N.Y. 
WoOrth 2-1429 


Branch Offices in Principal 
Cities of the United States, 
Canado and Latin America 





ion of a progressive city... 


This graceful, contemporary structure is fast becoming a landmark of America’s 
move to the suburbs. 
Horton Waterspheres® and Waterspheroids® match the needs of growing com- 
munities esthetically and economically. The all-welded structure combines sound 
engineering with pleasing symmetry, insures minimum maintenance and re- 
quires a minimum of ground space for foundations. 

Waterspheres are available in capacities to 250,000 gals.— Waterspher- 

oids to 500,000 gals. Write our nearest office for details—ask for the 

“‘Watersphere and Waterspheroid Bulletin’. 


at] 


=, 


ws 


This 400,000-gal. Waterspheroid is one 
of many Horton structures which now 
supply the metropolitan Houston, 
Texas area with over 35 million gal- 
lons of water storage. 


Chicago Bridge & Iron Company 


Atlanta * Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New Orleans * New York © Philadelphia © Pittsburgh © Salt Lake City 
Son Francisco © Seattle © South Pasadena © Tulsa 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA, M38c 
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Forests Protected... 


but how about our most precious possession...Wwater ? 








You'll save water—increase the system 
income —with Badger Meters 


Forest conservation costs millions — and it’s worth it. 
But the millions of wasted gallons of increasingly scarce 
water could cost the future of entire communities. Yet 
one basic step—replacing flat rates with Badger Meters 
— sharply reduces waste. Water revenue rises. And be- 
cause they are Badger Meters, peak meter performance 
is assured for years. 
Badger Meters have an unsurpassed record for low 
maintenance cost: ruggedly built of finest copper alloy. 
Control adjustment is simple. Work- 
ing parts are few and standardized 
for easy, inexpensive replacement if 
Outstanding disc, ever needed. 

pret nde By mor By thus installing the finest me- 
raj oo apne ogg ters available—Badger Meters—you 
put the department on an efficient, 
good-business basis, while saving vi- 
tal water supplies through fair-share, 
fair-pay metering. Act now! Write 
for literature or to arrange a helpful 
consultation with a Badger Meter 

representative. 


Badger Meters 


a " 
have conserved it 
better for 
over 50 years. 


be | 7. AD BADGER METER MFG. CO. — 2371 North 30th Street 
Nil & Milwaukee 45, Wisconsin * OFFICES IN PRINCIPAL CITIES 





SMS-Rotovalves 
On Sewage Pump 
Discharge 


GIVE ACCURATE 
THROTTLING 


At Philadelphia’s Southeast and Central 
Schuylkill Pumping Stations, twelve 
SMS-Rotovalves with electric operators 
are installed at the discharge ends of 
vertical centrifugal pumps. These 30- 
inch Rotovalves were chosen for their 
reliability of operation and ability to 
throttle pump discharge accurately. 


Their full-line opening cuts pressure loss 
to lower pumping costs. Self-purging, 
monel-to-monel seats are out of the 
stream, and less subject to wear. Roto- 
valves give quick, easy throttling opera- 
tion. Bronze trunnions eliminate friction 
as the plug first lifts, then turns, finally 
reseats in the desired position. For emer- 
gency closure, maximum initial shut-off 
eliminates sufficient line surge shock to 
prevent damage to pump parts. 


You can obtain full information on SMS- 
Rotovalves, as well as the complete line 
of Ball Valves and R-S Butterfly Valves, 
by contacting our nearest representa- 
tive. Or, write to S. Morgan Smith Com- 
pany, York, Penna. 


q Overall view shows dry well and discharge ris- 
ers. Close-up (lower photo) shows a 30-inch 
Rotovalve equipped with electric motor-driven 
operators. 


HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO P 
Rotovaives « Ball Valves + R-S Butterfly Valves « Free-Discharge Valves * Liquid Heaters * Pumps * Hydraulic Turbines & Accessories 
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save time on cuts’ 
2” through 12” 


...with the 
power-driven SOP ae fe © 
C-1 Drilling Machine ce ee ee we 


Mueller C-1 Drilling Machine 
powered by the portable H-602 


Gasoline Engine Drive Unit. 


I nstall inserting valves, connect branch 
The Mueller CC Drilling Ma- 


mains and make other cuts through cast iron, steel chine offers basically the same 
and asbestos-cement pipe with the power-driven features as the C-1, but is hand- 


operated 


Mueller C-1 Drilling Machine. 


Automatic or manual feed gives the operator positive control over the 
complete 25” boring bar travel. A feed indicator shows the actual depth of the cut at 
any time during the drilling operation. Cuts can be made under 
pressures to 500 p.s.i. at 100° F. or under temperatures to 500° F. at 250 p.s.i. 


Both the H-600 Air Motor 
and the H-602 Gasoline 
Engine Drive Units are 
specifically matched to the 
C-1 Drilling Machine for 
maximum performance. 
The air motor unit will ad- 
vance the boring bar 1” in 
about 8 minutes. The gas- 
oline engine unit is a trifle 
slower but is more power- 
ful and gives more positive 
results when making large 
cuts through steel pipe. 


H-602 Gasoline Engine Drive Unit H-600 Air Motor Drive Unit 


MUELLER CO. 
DECATUR, ILL. 


Factories ot: Decatur, Chattanooga, Los Angeles; 
in Canodo: Mueller, Limited, Sornia, Ontario 
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THE MODERN PIPE 
JOINS FAST, 
STAYS TIGHT 





Infiltration of external fluids and entrance of 
roots are eliminated by “K&M" FLUID-TITE 
Coupling installed with “K&M" Asbestos- 
Cement Sewer Pipe. Here, external water under 
25-psi pressure (far beyond ordinary field con 
ditions) has no effect on the FLUID-TITE joint. 
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“KeM"” ASBESTOS-CEMENT PIPE 
and exclusive FLUID-TITE Coupling 


For gravity sewer systems, ““K&M” Asbestos-Cement non-pressure Pipe is 
the modern answer to the need for low-cost, permanent water-tight connec- 
tions. The exclusive FLUID-TITE® Coupling makes installation quick and 
easy —and permanent. 

No special equipment; little skill needed. Just two easy steps: 1. Lubri- 
cate rubber rings; 2. Slide pipe into coupling. The FLUID-TITE principle 
keeps piped fluids in, keeps external fluids and roots out, and allows pipe- 
laying that keeps up with the trench digger in speed. Installation costs go 
down when you specify the modern pipe and coupling system... “K&M.” 
Learn the advantages of the modern pipe from the K&M distributor. Or 
write to us for complete information. 


KEASBEY & MATTISON @ ,. @ ,., | 


COMPANY * AMBLER * PENNSYLVANIA BEST IN ASBESTOS 





Do You Feed ALUM? 


Liquid? Dry? By Weight? By Volume? 


; wil DIAPHRAGM PUMP 


LOSS-IN-WEIGHT 


GRAVIMETRIC ROTODIP UNIVERSAL 


Omega offers the most complete line of ALUM FEEDERS . . . backed 
by a wealth of practical experience and equipment knowledge to help 
you get the right feeder for your specific requirements. Where desired, 
Omega is ready to supply auxiliary equipment and instrumentation: 
totalizers, master control panels, remote controls, proportional pacing 
systems, alarms, batch counters, and other related units. 





CAPACITIES R E 
CSS | Fees | FEEDING leizes] ACCU- ariaset cas 
FEEDER saine. MAK. GEARS 








Model 30 GRAVI- + 1% by ’ 
Loss-in-Weight wiaied METRIC weight | 'O%/hr. | 40003 /hr. 100:1 


Model 50-8 GRAVI- + 1% by : 
wh, pay | sereic weight’ | 100% /hr. | 30003 /br. 100:1 


Model 37-20 GRAVI- + 1% by ; 
Model 50A DRY VOLU- + 3% by 40 cu. 800 cu. 20:1 
Disc METRIC soe in. /hr. in./hr. : 
Model 51 VOLU- © by 40 cv. 6 cu. ‘ 
Disc DRY METRIC ee in./he. ft./hr. 100:1 
Mode! 20 DRY VOLU- + 3% by 30 cu. 85 cu. 40:1 
Universal METRIC weight in./hr. ft. /hr. : 
Model 32 GRAVI- + V2% by #~ z 
Loss-in-Weight | t!QUID) = metric weight H/hr. | 60,000 /hr. 25:1 
Model 65 VOLU- y ; 
Rotodip LIQUID METRIC + 1% 5 GPH 1800 GPH 100:1 
Model 47 VOLU- + 1% by 
Chem-O-Feeder | “'QUID) = metric “weight | 02 GPH | 49 GPH 
























































For Bulletins describing any of the Feeder classes listed in the table, 
write Omega Machine Co., 350 Harris Ave., Providence 1, R. I. 


@OMEGA MACHINE Co. 
B-I-F INDUSTRIE S@)i33: 
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. 
«! 
Bendix-Westinghouse 
Rotochamber 


Barber-Coleman Conoflow 


GRINNELL- 
SAUNDERS 


al 


C > al DIAPHRAGM VALVES 


with famous name 


POWER OPERATORS 


Grinnell Air Motor, 
Spring Loaded 


Grinnell Air Motor, 
Double-Acting 


Hammel-Dahl Mason-Neilan 


Preloaded 


Kieley & Mueller 


RINNELL-SAUNDERS Diaphragm Valves are easily 
equipped for power operation — by combining any of 
numerous power operators, a sliding stem bonnet assembly, and 
a valve body. The sliding stem bonnet can be modified to ac- 
commodate any make of power operator, pneumatic or electric. 
Grinnell-Saunders Diaphragm Valves are unsurpassed for 
handling materials as diversified as corrosive fluids, gases, 
beverages, foods . .. in lines where corrosion, abrasion, con- 
tamination, clogging, leakage and maintenance are costly factors. 
The operating principal of the Grinnell-Saunders Diaphragm 
Valve is simple. The resilient, flexible diaphragm is lifted high 
when the compressor is raised and pressed tight against the 
body weir when the compressor is lowered. 
Grinnell valves are available with body, lining, and dia- 
phragm materials to meet different service conditions. Write 
for further information. 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings °* 


Minneapolis-Honeywell 


engineered pipe hangers ond supports °* 


i+] 


Fisher Governor Foxboro General Controls 
Reversible Stabiflo Hydramotor 


a4 


Hammel-Dahl 
Close-Coupled 


Grinnell Piston 


Philadelphia Gear 
Limitorque 


Taylor Motosteel 


This sliding stem bon- 
net is specially designed 
for power operation. 
The power operator is 
attached to the adapter 
bonnet and to the 
threaded end of its free- 
sliding stem. Thus, the 
operating force is ap- 
plied directly. The 
stem, in turn, is directly 
connected to the compressor which opens and closes 
the valve when power is applied. This sliding stem 
bonnet is interchangeable with other bonnet designs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters * valves 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies 


‘ 
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° Grinnell avtomatic sprinkler fire protection systems e 


Amco air conditioning systems 





MP ferri-Floc 


TENNESSEE CORPORATION FERRIC & SULFATE 


The Superior COAGULANT 
With The Plus FACTORS = 


@ Excellent taste and odor control 

@ Increased filter runs 

®@ Coagulation over wide pH ranges 
@ Rapid floc formation @ Economy 

@ Turbidity removal @ Color removal 
@ Manganese and Silical removal 

@ Bacteria removal 

@ Ease of Operation 


Ferri-Floc gives smoother, more efficient and trouble free opera- 
tion. Whatever your particular water treatment problem may be, 
you can depend on Ferri-Floc doing a superior job and doing it 
efficiently and economically—Ferri-Floc is a free flowing granular 
salt which can be fed with few modifications through any standard 
dry feed equipment. It is only mildly hygroscopic, thereby per- 
mitting easy handling as well as storage in closed hoppers over 
long periods of time. 





WATER TREATMENT 


Efficient coagulation of surface or well waters. 


SULFUR-DIOXIDE is effec- 
tively used for dechlorina- 


, , ~ ? ae 
Aids taste and odor control—Effective in lime tea ta water treatment ’ ae 
and to remove objection- 5» 
able odors remaining after 


soda-ash softening. Adaptable to treatment of 


nearly all industrial waters. 


SEWAGE TREATMENT 

Ferri-Floc coagulates water and wastes over 
wide Ph ranges—it provides efficient operation 
regardless of rapid variations of raw sewoge 
ond is effective conditioning sludge prior to 
vacuum filtration or drying on sand beds. 


TENNESSEE 





purification. 








COPPER SULFATE will 
control about 90% of the 
microorganisms normally 
encountered in water treat- 
ment plants more eco- 
nomically than any other 
chemical. 





CORPORATION 





617-629 Grant Building, Atlanta, Georgia 


FREE GOOKLET 


Let us send you without charge, a 38-page 
booklet that deals specifically with all phases of 
coagulation—just send us a postal card. 
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orm responsi- 
and voters 1 
every city and town, this 
Fairbanks- Morse ad is ra 
pearing in The agen A 
Evening Post, 1! » At — 
and The Wall Street _ 4 
with a combinec cir 
of 5,688,38/. 


To help int 
ble citizens 


nal 
culation 


His Honor, the Mayor, is 


His Honor is worried. Insufficient 
water is drying up his town’s future. 
Industries are hampered; fire protec- 
tion is a question; new school programs 
are in jeopardy; outside industries are 
rejecting it as a new plant location .. . 
there are times when lawn sprinkling 
and car washing must be prohibited. 


The Mayor is worried because he 
knows water rates are based on the 
costs of materials, machinery and con- 
struction of many years ago—that the 
time to enlarge water supply and dis- 
tribution facilities is now, before these 
costs grow even higher. 


PUMPS - SCALES - 
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DIESEL LOCOMOTIVES AND ENGINES - 


As a citizen you also should be wor- 
ried. You can aid your city officials 
by understanding the problem and 
supporting your mayor’s efforts to 
finance needed expansions. Don’t let 
lack of water stagnate your way of 
life and your town’s future. 

Interested citizens and city officials 
are invited to write Fairbanks, Morse 
& Co., 600 South Michigan Ave., 
Chicago 5, Illinois, for a copy of “‘ Your 
1100 Gallons,” a timely booklet on 
what every citizen should know about 
water shortage problems. 


© Farmmanas Mons: 


S22" 


worried 


| a 


MUNICIPAL SERVICE 


INDUSTRY 


AGRICULTURE 


Fairbonks-Morse, the biggest name in pumps, 


provides pumps and power for every water need. 


@) FAIRBANKS-MoRSE 


a@ name worth remembering when you want the BEST 


ELECTRICAL MACHINERY - RAIL CARS 


* HOME WATER SERVICE EQUIPMENT - 


MAGNETOS 





The Efficient Trickling 
Filter Media 


awd 


ae 


Slag is better because... 


e@ Air-cooled Blast Furnace Slag is light in weight. This means 
a greater yield per ton. 


Air-cooled Blast Furnace Slag is durable -withstands many 
cycles of freezing and thawing. 


Air-cooled Blast Furnace Slag has a rough and vesicular 
surface that means greater adherence of plant and animal life. 


Air-cooled Blast Furnace Slag has the cubical shape that 
furnishes highest percentage of voids, necessary for the ready 


passage of sewage. 


Passing 4” sieve 100% 
Passing 3%” sieve 85 to 100% 
Recommended Gradings: : . ri . : 
Passing 2” sieve 0 to 20% 


Passing 1%” sieve 0 to 10% 


The above gradations are available from our plants. They have 
been successfully proved in use by many important plants. For 
complete details, further information and list of major successful 


users, contact: 


Birmingham Slag Division “Organized for Service” 


VULCAN MATERIALS COM PANY Vul 
P.O. Drawer 155 - Tel. FAirfax 2-3361 - Birmingham, Alabama u can 
Materials 


Company 


This is Vulcan Materials Company 
Birmingham Slag Division . Vulcan Detinning Division 
Southern Cen-Vi-Ro Pipe Corp. * Atlanta Aggregate Division 


Stockbridge Stone Company * Teckote Corporation 
Montg: y-Rogq e Gravel Co. + Kennesaw Stone Co. 
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SMITH TAPPING MACHINES 
FOR TAPS 2° THRU 12° INCLUSIVE 


Model S-54 Power Operated or Hand Operated ae 
: a 


[he A. P. Smith Mfg. Company in 1896 introduced the 
first Tapping Machine for making connections sizes 
2” and larger to fluid and gas service piping under pres 
sure. The Smith S-54 Tapping Machine its the most mod- 
ern, efficient and economical machine available. $-54 Ma- 
chines are produced with either 25” or 37” travel. The 
S-54 Smith Tapping Machine is used with Tapping Sleeves, 
Hat Flanges, Saddles and Tapping Valves to make 2’ 
through 12” connections under pressure to Cast Iron, 
Cement-Asbestos, Steel and Reinforced Concrete Pressure 
pipe. Features: 1. AUTOMATIC FEED: Positive auto- 
matic feed insures correct drilling and tapping rate. Hand 
feed is provided to rapidly advance and withdraw Cutter. 
2. TRAVEL INDICATOR: Chart attached to machine 
indicates travel required to complete tap. Travel is AUTO- 
MATICALLY terminated when tap is completed. Cutter 
und shaft cannot overtravel. 3. COMPACT CONSTRUC- 


TION: Telescopic shaft reduces overall length. 4. EN- 








peste 


CLOSED CONSTRUCTION: Mechanism is housed in 
heat treated Aluminum Case filled with lubricant. Foreign 
matter cannot enter and damage mechanism. 5. STUFF- 
ING BOX AND PACKING GLAND: Accessible with- 
out disassembling machine. Equipped with Chevron pack- 
ing. Line pressure cannot enter machine case. 6. RUGGED 
CONSTRUCTION: Extra large diameter telescopic shaft 
adds strength and rigidity. Timken radial—thrust bearings 
maintain alignment, reduce friction and wear. 7. DRIV- 
ING GEARS: Worm gearing operates in lubricant, torque 
is reduced to the minimum. 8. CUTERS: Have replaceable 
Flat and Semi-V alternate teeth of High Speed Steel or 
Tungsten Carbide. 9. FLEXIBILITY: Hand Operated 
Machines can be converted to Power Operation by inter- 
changing worm gearing. 10. AIR MOTOR: The motor 
attaches directly to the Power Operated Machine with- 
out Brackets, Holders or Adapters. Bulletin sent on 
request. 


53 


; THE A.P. SMITH MFG. CO. 


EAST 
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Wrought Iron Pipe’s built-in protection 
... always “on guard”’ against corrosion 


Wrought iron pipe’s “armed guard” against corro- 
sion is a concentration of thousands of glass-like iron 
silicate fibers distributed throughout the metal. 

These iron silicate fibers are relatively immune to 
corrosion ... So any attacks by corrosion are evenly 
dispersed over the entire surface of the metal. As a 
result of this built-in protection, deep pitting and 
penetration are repelled . . . costly premature repairs 
and maintenance are eliminated. 


Our booklet, ““The ABC’s of Wrought Iron” tells 
more of this story. You'll find it profitable reading. 
Write for your copy today. 

A. M. Byers Company, Pittsburgh, Pa. Estab- 
lished 1864. Division Offices in Boston, New York, 
Philadelphia, Washington, Atlanta, Chicago, St. 
Louis, Houston, San Francisco. International Divi- 
sion: New York, N. Y. 

Available in Canada and throughout the world. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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VALVE BODY 
Cast iron flange and 
body thickness equal to 


or greater than called lar material) 
stainless 


for by AWWA Specifica- 
STUFFING BOX tions. Standard laying 
Liner design keeps stuf- lengths 
fing box unloaded . . 
this, plus only 90° ro- 
tation of shaft, virtually 
eliminates leakage. 


ey 


SOLID 
STAINLESS 
STEEL 
SHAFT 


VALVE SEAT 
Molded natural rubber (or simi- 


steel inserts ‘ 
cemented and screwed in place tered regordless of 
for complete immobility. Permits valve position and 
valve relocation without difficul- absorbs any unbal- 
ties encountered with spool-type 
liner valves. 


TWO-WAY 
THRUST BEARING 


reinforced with 
Keeps valve disc cen- 


anced axial thrust de- 
veloped by static 
pressure acting on the 
valve shaft. 


REDUCE MAINTENANCE COSTS 
with Builders Butterfly Valves 


Strict adherence to sound engineering and 


advanced hydraulic principles accounts for 
the high durability of Builders Butterfly 
Valves. These design features, plus extra- 
sturdy construction result in valves which 
last the life of the plant and require mini- 


mum maintenance. 


Remember, too, that these Butterfly 
Valves are backed by Builders specialized 
knowledge of water and sewage works 
metering and control problems. Builders 
Butterfly Valves are built to AWWA speci- 
fications . . . for water and sewage works 
service. 


For Bulletin 650-L1B; write 
BUILDERS-PROVIDENCE, INC. 
350 Harris Ave., Providence 1, R. I. 





©BUILDERS-PROVIDENCE 


metees 


B-I-F INDUSTRIES Qi: 


Available with all types of manual 
and power operators, including 
Builders own “‘lo-head” cylinder 
operator 
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Stop paying for wasteful sludge 


—switch to Purex Salt 


These filter pads (approximately 1/5 actual size) 
show you how much insoluble matter (sludge) you 
get in just 5 Ibs. of various kinds of salt. 


Type A Salt 


Type C Salt Morton Purex Evaporated Salt 


Tests for insolubles taken from random samples show 
you that Morton Purex is the only one that contains 
no wasteful sludge or insolubles. 

For more information about Morton Purex Salt, and for 
free, expert help on any water-softening problem, write; 


When you buy Morton Purex Salt, you get high purity 
evaporated salt that is made in a controlled-particle 
size to prevent packing and channeling. With Purex, 
none of your purchase price or freight bill goes toward 
paying for useless, troublesome insoluble matter. 

With Morton Purex, no time or labor is wasted in 
cleaning out insoluble matter from your brine making 
system to keep it functioning at peak capacity. For 
Purex is 100% soluble. Morton Purex will leave no 
accuniulation of material in either brine or water 
softener tanks. It can be used in wet-storage systems, 
and in the Morton Model-E Brinemaker. 





MORTON SALT 
COMPANY 
INDUSTRIAL DIVISION 


Dept. W11, 120 So. LaSalle Street 
Chicago 3, Illinois 
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FOR BETTER RESULTS 
WITH LESS TROUBLE 


INSTEAD OF TWO 





12" or 2” Style 3 Meter matches 
performance of complicated compound... 
with less cost and fuss 


For 142” and 2” water service lines, the Trident Style 3 meter is 
simpler, costs less to buy and maintain, is every bit as accurate, 
and produces just as much revenue over a wide range of flows 
as any compound, including our own. Trident was first to give 
you an easy-to-set pressure adjustment. And since modern Style 
3 parts fit older meters, there's never any obsolescence. 

So why put up with the fuss and expense of two measuring 
units when one Style 3 will do the job? You'll find conclusive 
evidence in your own records . . . or ask your Neptune man. 


NEPTUNE METER COMPANY 
19 West 50th Street ¢ New York 20, N. Y. 























NEPTUNE METERS, LTD. 
1430 Lakeshore Road ¢ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canadian Cities. 
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TWIN CITIES plant incinerates vacuum dried raw sludge 


An Examination of 
Sewage Solids Incineration Costs 


COMPREHENSIVE examina 
tion of sewage solids incineration 
costs can serve several useful pur- 


poses, as follows: 

1. It can aid in determining wheth- 
er or not incineration is the proper 
method of final solids disposal for a 
particular sewage treatment objective. 

2. It can determine which of the 
incineration systems available is the 
most economical to operate. 

3. With similar systems, it can pro- 
vide a basis of comparison for proper- 
ly operating the system and set guides 
and limits to maintenance, attendance, 
and other service factors in order to 
obtain maximum capacity and eff- 
ciency. 

In order to properly evaluate each 
of these purposes, however, an un- 
derstanding of the problems involved 
and their various facets must be ob- 
tained. It must be recognized first of 
all that the incineration operation can- 
not be considered completely inde- 





by KERWIN L. MICK and SCOTT E. LINSLEY 


Mr. Mick, Chief Engineer and Mr. Linsley, Assistant Engineer, 
Minneapolis-St. Paul Sanitary District, present an objective anal- 
ysis that should be of interest to all persons concerned with the 
cost of incineration of sewage solids. 





pendent of the other sewage treat 
ment processes, as to do so would re 
sult in failure to obtain a proper bal- 
ance between investment cost and op- 
erating cost and, thus, an improper 
total vestance™?. 

That the foregoing statement is true 
will be immediately apparent if we 
consider that the nature of the mate- 
rial to be burned is drastically affected 
by the manner in which the solids in 
the sewage are handled. Sewage solids 
as removed normally include screen- 
ings, grit, scum, and sludge. Each of 
these items contains varying amounts 
of water, volatile or combustible mat- 
ter, and ash. 


Further, the fuel value on the basis 
of Btu’s per pound of dry solids varies. 
This variation is particularly apparent 
when raw sludge is compared with 
digested sludge. 

\lso, simple mathematics shows 
that a minimum of water is desirable 
if combustion is to be self-sustaining 
(without the use of expensive fuels). 
\ little investigation will demonstrate 
that in order to obtain a reasonably 
economic incineration heat balance, 
additional dewatering of the sludge is 
essential beyond simple concentration. 
This is commonly accomplished by 
vacuum filtration. : 

Thus, until newer, more economical 
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SEWAGE SOLIDS INCINERATION COSTS 


Table 1—Comparison of Sewage Treatment Plant Costs and Accomplishments 





Buffalo * Cleveland * 
Fiscal Year Calendar Year 
1955-1956 1955* 


Computation 


Reference 


Detroit * 
Fiscal Yeor 
1955-1956 


Mopls.-St. Paul * 
Calendor Year 
1955 





1,229,029+ 
1,658,228t 
109 
Not avail 
53 W 
IS8E 
925 
Lake Erie 
plus 295 
39.6 
137 W 
13.2E 
70 St 
16,852,378.21 
1932-1936 W 
1938 E,S 
2,119,737.17 
71,647 
256 W 
196 E 
2245S 
29.4W 
93.0E 
25.9 S8 
25.1 W 
90.2 E 
50.9 S8 
183 W 
135 E 
1435 


at oufttal 


tal for year 


jay BOD avg 


sction st 
mpletion of 
ylant constr 
perating expense 
sewage treated 
A 


vg. sewage strength 


379 


7,086 
Incl. with 
sludge 


atile matter 
and trash Not avail 
2,679 
Incl. with Incl. with 
sludge sludge 
5,040 29,120 


59) 31,799 


jay BOD 28,056 


ng chemicals 


weight of sludge solids: 


L 


nioride ry equiv 


>w=—— oO 
L 


@ 
o 


487,959.41 
9.35 


f operatione 
st per mg treated® 


1s 


—OOA nN Ww Ww Ww 


NO— — 


st per ton dry sol 
removed 
st per ton volatile 


matter removedy 


w 
Ww 


49.11 
55.66 


2,600,000 
2,620,000 
331 
2,770 


Incl. in scum 

and sludge 
12,123 
1,189 


Incl. in scum 

and sludge 
3,633 
1,070 


1,133,394.74 


12.15 


958,000 
1,510,000 

22 
2,038 
210 


1938 
829,326.83 

48,272 

284 


2.42 


829,326.83 
17.18 


14.99 


24.26 
48.44 





BOD removedy 


nts: W Westerly, E Easterly, S Southerly + For calendar year 1956. 


average effluent BOD, including supernatant liquor from digestion tanks discharged to outfall sewer 
liquor discharged to the outfall sewer, the suspended solids removal increases to 72.5% and the BOD to 67.9%. 


ecting the supernatant 
processes all of the Easterly plant’s sludge in addition to that removed !ocaily 
b per cu ft (estimated balance in sludge 


85 it per cu ft (estimated 


through 34 are partial unit costs, but are truly comparable See text for discussion of cost comparability. 
Detroit Annual Report, for example, present over-all costs as follows 


1955-6 ...... $2,623,706.62 (item 11). 


are seldom comparable between different plants 


Total cost of sewage disposal operation and maintenance, 


$ 


including chemicals) 


Cost per million gations 


st per ton solids disposed of by incineration (‘dry basis 
tem II, Table | Item 32, Table 2 $ 
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@ Chiorination, depreciation, and pumping costs excluded 
Actual over-all 


15.10 instead of $6.53 (Item 31). 


31.13 instead of $12.15 (Item 32). 








wae Spee) ag ere 


COSTS 


SEWAGE SOLIDS INCINERATION 


ed ee Paper, 
: ~~ 
” Pak - 


wo 
? 


Nap, $e ema? 


SLUDGE filtration and incineration building concentrates all processes of dewatering in one unit. 


methods are proven, the vacuum filtra 


tion process must be considered as an 


integral part of the incineration opera 
tion. For the purpose of adequate 
cost control, detailed information must 
be available on each department? 

A system is involved; therefore, a 
system study is in order. No part ot 
the system can be omitted from con- 
sideration or the whole will not be 
properly evaluated. 

Further, when comparing capital 
costs, the prevailing wage rates in a 
given area are of importance as well 
as the time of construction. Because 
the value of the dollar has varied 
widely in recent years, it is impor 
tant that original capital investments 
be re-evaluated in terms of present 
day replacement costs. For purposes 
of this discussion, the Engineering 
Vews-Record Construction Cost In- 
dex is used as a basis for comparison 

The sewage and industrial wastes 
field suffers from a lack of uniformity 
in accounting and reporting proce- 
dure’), This is due in part to process 
differences, trade secrets, patents, and 
magnitude of the art. The principal 
reason for public utility reporting di- 
vergence probably is due to the area 
of responsibility and the political or- 
ganizational limits involved. Thus, 
those factors for which an organiza 
tion is not responsible will not or- 
dinarily be reported by the individual 
in charge. 

It is suggested that regardless of 
the organizational responsibilities in- 
volved, a uniform system of account- 
ing for sanitary districts and sewage 
plants be adopted showing full and 
complete costs on a comparable proc- 
ess basis. Thus, the principal Roman 
numeraled operating and capital cost 


divisions listed hereinafter should be 
expanded to provide for other Mayor 
items such as interceptors, pumping, 
aeration, biological filtration, diges 
tion, and lagoon or drying bed opera 
tion, including hauling 

To rationalize performance and cost 
data acquired from various sources, 
Table 1 has been prepared showing 
a comparison of sewage treatment 
plant costs and accomplishments for 
four different cities. The bulk of this 
information has been compiled or com 
puted from the annual reports of the 
organizations cited in the references 
or from other This 
table provides a common ground for 
comparing data, or points out the lack 
thereof as the case may be. 


sources shown. 


The sewage treatment plants of Bui 
falo, N. Y.; Cleveland, Ohio; Detroit, 
Mich.; and Minneapolis-Saint Paul, 
Minn., were selected for comparison 
because they all operate incinerators, 
publish extensive annual data, and are 
of similar magnitude. The degree of 
treatment and the nature of some of 
the processes vary between the differ 
ent plants; but there are some com 
parable processes, and these are the 
ones discussed in the following 


Operating Costs 


To ensure as far as possible that 
similar items are compared and that 
a proper reporting basis has been 
achieved, a brief discussion of the cost 
figures in Table 1 follows: 

The total operating expense, Item 
11, is not comparable for the cities 
cited. This is true because of differ 
ences in size of the cities and a num- 
ber of other factors, such as hydraulic 
characteristics, type of treatment, etc 


Sewage flow in the Minneapolis-Saint 
Paul area is approximately 98 percent 
by gravity; thus, the pumping costs 
are negligible at this plant. Cleve 
land’s sewer system is also largely 
gravity flow, although some 20 mgd 
(about 11 are pumped and 
these costs are largely charged to the 
Kasterly plant. 
Detroit's and 
pumped 
Further, chlorine is not 
Minneapolis-Saint Paul, but is 
in considerable quantities at Buffalo, 
Cleveland, and Detroit. Costs reported 
for Cleveland and Detroit include a 
substantial figure for depreciation, 


percent ) 


Conversely, all of 
Buffalo's sewage is 
used at 
used 


whereas none ts allocated for Buffalo 
or Minneapolis-Saint Paul. Buffalo, 
Cleveland \\ esterly, Detroit, and 
Minneapolis-Saint Paul are primary 
treatment plants only, but Cleveland 
Easterly and Cleveland Southerly per 
form secondary treatment and thus 
are most costly to operate. 

Item 30, another basis for reporting 
the cost of operation, is more com 
parable and uniform because it in 
cludes the operating costs for all 
plants, less chlorination, depreciation, 
and pumping costs allocated, plus the 
proportionate share of administrative 
costs including billing and collection 
The unit costs in Items 31 through 
34 inclusive, are Item 30 
divided by the appropriate quantities 
shown. 

Table 2 has been prepared with 
the objective of segregating the dif 
lerent processes pertaining to the vari 
ous materials removed from the sew 
age, with particular emphasis on those 
directly related to incineration. The 
total process cost, Items 55 through 
58 in Table 2, is extracted from Item 


based on 
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\GE SOLIDS IN‘ 


Table 2 


'NERATION COSTS 


Comparison of Sewage Solids Incineration and Associated Operating Total Disposal Cost 


Factors 





Compvtetion 
Reference 


Buffalo * 
Fiscal Year 
1955-1956 


Cleveland * 
Calendar Yeor 
1955 
Southerly Only 


Detroit * 
Fiscal Yeor 
1955-1956 


Mopis.-St. Paul * 
Calendar Yeor 
1955 





ype of incinerators 
f units installed 
a f each incin.: 
ry solids per day 
mbustible per day 
Water evaporation per day 


ystern capacity 


Tens 
Dry tons 


Operating days 
c. system time oad factor 

nbd. load factor 

vap. load factor 
load factor 


> /hr_/incin 


Materia 
Wet s s, t 
Dry s is, tota 
V stile matter 


Water evar 


Gas G oil fired 
flash drier 
3 


30 

14.6 

70 
Three times 
unit cap 


Net avail 
Not avail! 
Not avail 
Not avail 
Not avail 
100 
Not avail 
0,325 


3,079 


+ 5 
24 


284 
32.3 


Digested 
sludge cake 
8,885 
7,242 
3,079 
1,643 
4,163 


Mult.-hearth 
(8 hearths) 
4 
9” dia 
25 
12.5 
75 
Four times 
anit cap 


Sludge (not cake 
64.34 
8.21 
20.97 
4.30 
2.18 
00 
47.87 
12,156 


6,381 
16,684 


365 


69.6 
79.2 
92.1 
3.39 
27.7 
38.2 
8.7 
59.4 
0.175 
588 


Digested 
sludge cake 
58.165 
6,137 
6,172 
42.028 
9,965 


4,985 
1157 


4,985 
2,508 
12,051 
27,493 
27,493 


Mult-hearth 
(11 hearths) 
4 
22'-3" dia 
110.1 
53.9 
189.9 
Four times 
unit cap 


Grab sample 
65.57 

8.96 

20.92 

34 


69.6 
69 . 
69.7 
8.70 
36.8 
48.9 
37.6 
132.0 
0.205 
0 
Grit, scum, raw 
sludge cake 
some dig. sludge 
229,211 
84,290 
41,234 
44,927 
48,056 


2,520 
43,754 


2,520 
64,839 
78,041 
67,359 
80,561 


Mult.-hearth 
(8 hearths) 
4 
22'-3”" dia 
75 
38.4 
144 
Four times 
unit cap 


55.00 
7.36 
33.40 
3.09 
1.15 
100 
72.5 


10,000 


31.358 
$4,475 


354 
88 
66 
47.5 
27.3 
70.5 
25.1 
94.8 


Raw sludge 
cake only 
162,630 
44,441 
31,335 
18,189 
13,106 


0 


0 
44.126 
44,094 
44,126 
44,126 





| and includes all the 
properly chargeable overhead, but ex 
cludes depreciation 
The direct Items 
+3 through 46 are all the process costs, 
but 
strative overhead charges 
Table 2 
explanatory, but a few 
in order. The unit costs 
ms 49, 51, 6l, 
lower for 


proce ss costs in 


ncluding maintenance, less ad 


determination 


shown in 


nit costs 


| 


ures for the 


and 62 
Detroit 


ared to the other plants, 


ortionally 


of chemicals added 
made in order to accurately calculate 
the fuel value “", a necessary pre- 
liminary to capacity and operating cost 


performed on the sludge cake, proper 
consideration of the quantity and kind 


will have to 


The unit costs per ton of volatile 
matter destroyed afford perhaps the 
most descriptive and comparable fig- 
results 
plants, as a measure of work done 


obtained 


all 


given for the non-comparability of 
Item 11, total operating expense, also 
be apply here. 

Acquisition of data or replacement 
is difficult; however, these costs are 
given for the Minneapolis-Saint Paul 


plant. Such data provide current con 


struction cost 


treatment objective 


information and make 
possible total vestance comparisons for 
selection of the most economical type 
of installation for a particular sewage 


Capital Costs 


Comparison of Plant 
Construction Costs Difficult 


neimeration at Detroit 


chnical data hav e been in 
ble 2 as they have a bear 

The plant construction costs, Item 
9, Table 1, are not comparable. Some 
of the reasons for this fact have been 


previously outlined. The same reasons 


For example, to properly 
it balance factors the ulti 
of the sludge must be 
this 


iInAaAIVSIS 


Further, if analysis is 
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Plant Construction Costs 
By Principal Divisions 


The Minneapolis-Saint Paul Sani 
tary District normally reports costs al 
located between some 23 departments ; 
however, for the purpose of compari 
son between plants, these accounts 
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Disposa! Cost Factors 





Computation 
Reference 


Buffalo ‘ 
Fiscal Yeor 
1955-1956 


Cleveland * 


Calendar Year Mols.-St. Pou! 


Calendar Year 
1955 


Detroit * 
Fiscal Yeor 
1955-1956 


1955 
Southerly Only 





costs 
maint 


Direct prox 
Inc 
Digestion and conc 
Vacuum filt. and conc 
Inc. and ash disposal 
46 


Sum. direct proc. costs 


Direct cost of proc 


per ton of dry sew. sol 
47 
48 


Converted to gas in dig 
Vacuum filtered 

and ash disposed of 
Direct cost of disposal per ton 
only 


49 Inc 


of dry sludge sol 
Direct cost of disposal per ton 


of dry sew. sol. in 47, 48, 49 


rect cost of proc. per 


ton of vol. matter 


Converted to gas 
In filter cake 


4 Incin. and ash disposed of 


otal process costs: 


Digestion 
Vacuum filtration 
incin. and ash disposa 


2 Total disposal! cost 


Total cost of proc. per 


ton of dry sewage x 


Converted t gas 
Vacuum filtered 
incin. and ash disposed of 
Tota! cost of disp. per ton 


of dry sewage sol. in 59, 60, 6 


Total cost of proc. per 


ton of vol. matter 


Converted to gas 

In filter cake 

Incin. and ash disposed of 
Direct cost of disp. per ton 

of vol. matter destroyed 
Total cost of disp. per ton 


of vol. matter destroyed 


Disposal cost sum of concentration 


96,480.43 
68,325.41 
84,703.04 


249,508.88 


34,658.59 
96,959.03 


37 


58/37 $ 


digestion + vacuum filtration + incineration +4 


4,323.4! 
221,932.14 
382,154.02 


08 409.57 


96,678.93 
207,374.03 
109,691.81 


71,266.98 
95,875.03 


267,142.01 


413,744.77 


22,886.57 : - 
263,588.80 331,654.97 
136.426.98 185,660.02 


25,902.35 7,314.99 


8.20 
41.31 
22.59 


19.56 
24.8€ 


ash handling costs 





Note Table does not include capital 


costs 


and depreciation See Tables 3 and 4, as well 


text, for a method of computing these items 





have been combined into the following 
principal divisions 
I. Screenings and grit removal 
and disposal 
Chemical handling, feeding, 
and disinfection 
Flocculation, sedimentation. 
and scum removal and dis 
posal 
Sludge concentration and 
vacuum filtration 
ash dis 


Incineration and 


posal 
Che operating costs reported in 
Table 2 conform to these principal 
The capital costs, discussed 
presently, also conform to these prin 
cipal divisions 
The 


engineering, 


divisions 


(construction, 
of the 


original cost 


and overhead) 


Minneapolis-Saint Paul sewage treat 
ment plant was $3,932,762.49. This 
cost, broken down into the previously 
described divisions, is shown in Table 
3. Further, the EN-R Construction 
Cost Index at the time of construc 
tion in 1935-8 averaged 200. The 
cost of subsequent additions and sub 
tractions is shown, as well as the re 
placement cost of each division, with 
the additions adjusted for the proper 
EN-R Construction Cost Index ratio 
at the time of change to a present cost 
(January 1957) with an EN-R Con- 
struction Cost Index of 700 


Construction Costs 
Per Unit of Capacity 

Inspection of Table 2 will reveal a 
Minneapolis-Saint Paul incineration 
system capacity as follows: 


WATER 


300 tons 
154 tons 
576 tons 


Dry solids per day 
Combustible per day 
Water evaporation per day 
*Simultaneously. 

The figure given 
terms of dry solids is, of course, af 
fected by the moisture and combus 
tible content of the cake, but the figure 
given may be considered as a “‘me 
chanical capacity”; that is, it repre 
sents roughly the quantity that can be 
physically handled in the system 

But the economic vacuum filter ca- 
pability of the present filter installa 
tion (4,000 sq ft) will reduce the dry 
solids figure to about 240 tons per 
day for the over-all Using 
the over-all figures, the present in- 
stalled sludge disposal construction 
costs per unit of capacity are approx 


for capacity in 


system 


imately as follows: 
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EIGHT vacuum filters dewater sludge to cake for incinerator feed. 


20 LOO pet 


ton of ary solids per day, 


ton of combustible de 
day, or 


of water evaporation 


from the data in Table 
iV + \ plant capacity 
solids, combustible, or 


his 1s derived 
Item 
terms of dry 
This amounts to 


vater ¢ aporation 


$4.820.000 plant capacity 


Vestance 


From Table 3, the total present re 
placement cost of the sludge disposal 
equipment including the building and 
other structures is $4,820,000. These 
fixed assets are divided approximately 
as follows equipment, 50% 
long-lived structures and apparatus 
lhe former has been assigned a de 
preciation rate of 4%, or a life of 25 
the latter has been assigned a 


50° 


ears 


depreciation rate of 114%, or 75 years 
rhis amounts to an over-all deprecia 
tion rate of about 224%. An interest 
rate of 5% has been chosen for money 
costs and debt servicing 


first cost 

life, 

interest rate 

operating cost per year; 

the total present cost 

permanent service = V 
{ l + R yr l 


in years 
= 0.05 


vestance, 


i- 


term tactor 


LR)! 


depreciation vestance 


perating vestance 
total annual cost 
é equipment ; and 
s structures 
Substituting 
and from Table 3, Items (I\ 


from Table 2, Item 58, 
? 


+V)+ 


$517,314.99 
a $10,346,200.00 
0.05 
$2,410,000.00 
, $ 4,613,200.00 
0.52241 
$2,410,000.00 
—_—_—_——=$ 2,473,700.00 
0.97425 
Vv = $17,433,100.00 
i = R V=0.05x$17,433,100 = $871,655 
Thus, the 1955 Minneapolis-Saint 
Paul District total unit sludge disposal 
costs were as follows 
$871,655 
5 cost ton dry sewage solids 


cost per ton ol volatile 
matter destroyed 


and 37, Table 2.) 
Conclusion and Discussion 


The previous section is an examina- 
tion of all solids disposal costs for a 





Table 3—Minneapolis-Saint Paul Sanitary District Sewage Treatment Plant Capital Costs 





Description 


Original Cost 
Adjusted to 
1957 


Original Plant 


Cost Jan. 1, 


Sum of Present 

Replacement 
Cost of 

Existing Plant 


Value of 
Additions and 
Subtractions 





Cost Index 


mnstruction 


rit removal + disposa 


andliing, feeding and disinfectior 


scum removal and dist 


n and vacuum filt 


m and ash disposal 


700 

695 ,000 
725,000 
6,640,000 
2,030,000 
2,670,000 


200 
484,442.04 
207,163.11 

1,897,789.46 
580,201.41 
763,346.47 


$3,932,762.49 $13,760,000 


700 

$ 1,664,000 
727,000 
5,418,000 
2,050,000 
2,770,000 





$12,629,000 
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sewage treatment plant. The only 
factor which might not have been ade 
quately considered is that of obsoles- 
cence, which is usually a somewhat 
unknown quantity 

The total unit sludge disposal costs 
for the Minneapolis-Saint Paul plant, 
previously computed under “Vest 
ance,” which give proper considera 
tion to all facets of operating and 
capital costs, are considerably lower 
than those quoted for Cleveland and 
elsewhere by Wirts “. It would ap- 
pear that this is due to utilization of 
the raw rather than the digested 
sludge process at Minneapolis-Saint 
Paul, plus low initial capital costs, as 
well as different methods of treating 
capital costs. 

It appears that after the sewage 
treatment requirements in respect to 
degree of treatment have been deter 
mined for new sewage treatment plant 
facilities, either for an original plant 
or for the expansion of an old one, 
more comparative vestance “ or capi 
talized“” cost studies of various proc 
esses should be made before new con 
struction is attempted. 

The manner of operation of an in 
cinerator system has an important ef 
fect on cost. Of prime importance is 
operator training, initiative, and the 
availability of an up-to-date set of 
operating instructions. No less impor 
tant is the need for modern control 
and measurement apparatus and the 
associated equipment to carry out the 
changes indicated or required by the 
system controls. These factors are in 
strumental in obtaining maximum sys 
tem capacity and, thus, minimum in- 
vestment costs as well as minimum 
maintenance 

The burning of sewage solids is 
considerably different than burning a 
standard fuel. A standard fuel is 
much more uniform in characteristics 
and has a much more predictable be- 
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MULTIPLE-HEARTH incinerator is one of four in Twin Cities installation. 


havior — not so with sewage solids 
Table 2 shows that an enormous quan- 
tity of water must be evaporated com 
pared to a standard fuel. This mois 
ture is a factor that is somewhat 


controllable on a long-time interval 
basis in the vacuum filtration process, 
but from the standpoint of a quick 
short-time adjustment it is a practical 


impossibility. Further, due to the 





Table 4—Sludge Disposal Construction Costs* 





Cleveland * ** 





Buffalo * ** 


















Detroit * Mols.-St. Pou! * 








Date of original construction 


2 Date of principal additions 


Original cost, conc., filt. and incin. inv. only 


4 Cost of additions, conc., filt. and incin. inv. only 


5 Original cost: digestion inv. only 
Digestion Additions 


6 Total 
7 Replacement cost of existing plant 
at EN-R Index of 700 








1932-1936 W) 


93 
we 1938 S| 
195! 195 s 
$ 686,071 W) 
63 
: 2,807,000 Sj 
251,000 2,487,000 S$ 
414,807 1,091,000 § 
2,019,102 $ 
$1,296,407 $9,090,173 


Unknown Unknown 





936-194( 1935-1938 
955 951-1956 

$2,295,400 $1 343,367.88 
101,250 402,625.73 
260,000 0 


$1,745,993.61 


Unknown $4,820,000 











handling equipment 


*+W and S refer to the Cleveland Westerly 





* Total construction cost of digestion and gas handling equipment, concentration tanks 
including the buildings and all structures associated therewith 





and Southerly plants, respectively 
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SEWAGE SOLIDS INCINERATION COSTS 


TOP two hearths of eight-hearth incinerators, with flue breeching above. 


volatile matter present in the sludge 
cake, and particularly in the scum, 
there is a tendency for flash-over or 
rapidly rising temperatures to occur 
at or near the ideal combustion ratios 
in the combustion zone after the bulk 
of the water has been evaporated 
This condition is controllable by the 
iddition of excess air, maintenance of 


iniform feed, and cyclic and rate con 


trol of feed, as well as point of intro 
duction 


The apparatus necessary to elimi 
nate unusual bumps in load or tem 
perature in the incineration system in 
cludes continuously weighing scales 
with recording of the totalizer reading 
every 15 minutes and computation of 
the feed input to each incinerator unit 
for this period. It includes continu 
ously recording oxygen analyzers for 
each incinerator unit (preferably of 
the magnetic gas principle type) with 
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a good sampling system 
\lso vital to the process are mul- 
tiple-point continuous recording pyro 
meters, and uniform control of draft 
and/or preheated air. Laboratory 
analyses of the filter cake and a load 
limit chart are made available to the 
operators. From a cost standpoint, 
the operating cost of the laboratory 
assignable to the principal divisions 
as previously described, are approx 
imately as follows 
I 12% 
Il O% 
III = 51% 
IV = 22%) ane 
V = 15%f 37% sludge disposal 


Total 100% 


In connection with multiple-hearth 
type incinerators, variable central 
shaft speeds are of value, as well as 
certain limiting temperature controls 
In the Minneapolis-Saint Paul sys 


tem, the temperatures are limited in 
the hot zones to approximately 1600°F 
to protect the rabble arms and the 
central shaft. The rabble teeth and 
rabble arms are a ferrous alloy con- 
taining 25% chromium and 12% nick 
el. This is approximately equivalent 
to stainless steel type 309. A glance 
at a metallurgical table shows this 
metal will “creep” substantially start 
ing at temperature of 1700°F and 
above. 

To check this factor and reduce arm 
drooping, a thermocouple was install 
ed in a Hearth 4 (hot zone) rabble 
arm approximately 16 inches from the 
inside end. This is a point of high 
stress and a point of hot flame applica 
tion. Results to date (since April 
1956) show that this thermocouple 
at times reads higher than the furnace 
peripheral thermocouples by as much 
at 200°F 

(of further interest in this partic 
ular system is the fact that conduc 
tion, convection, and radiation meas 
urements at an incinerator feed rate of 
1.4 tons of combustible per hour show 
a heat loss to the room of about 266, 
800 Btu’s per hour per incinerator 
unit. In summer, several times as 
much air will be required for room 
ventilation compared to the total 
amount of fresh air required for com 
bustion and incinera 
tion control purposes 

The limits of the evaporation and 
burning cycle can be better under 
stood from the following 24-hour prac 
tical experience observed at Minne 
apolis-Saint Paul 


excess air for 


Ranges of sludge cake input conditions 
(from 24-hour composite samples) 
22 7% to 46.4% dry 1956. 
June 1946) 

35.5% to 83.2% combustible 
(May 1942, Feb. 1956) 
Maximum and minimum heat input 
conditions observed were as follows 

31.5% 75.0% 
(Dec 
36.9% solids 
(July 1944) 


11,600 Btu/Ib combustible in the cake 
9,300 Btu/lb combustible in the cake 


solids (Dec 


(dry basis) 


solids with combustible 


1953) and 


with 46.9% combustible 


Maximum and minimum amounts of 
material burned per 24 hours in one 
incinerator (computed to an hourly 
basis): 

45.8 tons combustible 
(Aug. 1942) = 1.91 
16.2 tons combustible 
(Nov. 1943) 
78.5 tons dry solids 
(May 1942) 3.27 
15.3 tons dry solids 
(Jan. 1945) 
191.1 tons wet cake 
(Dec. 1956) = 7.96 
51.9 tons wet cake 
(Tan 


tons 
= 0.675 tons 
tons 
- 0.637 tons 
tons/hr 
1945) 


2.16 tons 























\iaximum and minimum tons cake 


water evaporated per 24 hours in 
one incinerator : 
146.8 tons water 
(Dec. 1956) 
45.9 tons water 
(June 1944) 
he maximum 24-hour system loads 
observed have been as follows (4 
incinerators operating ) : 
677.5 tons wet cake ( May 1956) 
238.1 tons/hr (no chemicals used ) 
182.2 tons dry solids ( May 1956) 
7.58 tons/hr (no chemicals used ) 
126.1 tons combustible (May 1956) 
5.25 tons/hr (no chemicals used ) 
510.2 tons water evap. ( May 1956) 
21.2 tons/hr (no chemicals used ) 


= 6.11 tons/hr 


= 1.91 tons/hr 


It must be remembered that none ot 
these loads necessarily occurred si 
multaneously unless. specifically so 
stated. However, simultaneous loads 
up to the capacity figures delineated 
in Table 2 are practical. 

\ccurate means of dividing teed be 
tween incineration units require belt 
system take-off blades, sludge cake 
levelers, Shredders, or other means ot 





SEWAGE SOLIDS INCINERATION COSTS 





segregating feed in order to obtain 
maximum capacity and flexibility of 
the incineration system. There are 
other factors, such as the ash disposal 
system, which affect cost of operation ; 
but they are not as critical. 

lt must be kept in mind that the 
incinerator process must be consider- 
ed as a system and the various com 
ponents analyzed from the standpoint 
of their effect on the whole, in terms 
of operation and total cost 
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Confetti and Plastics 
Aid Pump Station Design 


Confetti blown through a trans- 
parent plastic model has enabled civil 
engineers at the University of Michi- 
gan to minimize water turbulence and 
to reduce operating costs On a $6,- 
000,000 water pumping station which 
the City of Detroit will soon con- 
struct. 

Che confetti is carried through the 
tubing on a stream of air simulating 
the flow of water through a pumping 
station as indicated in the photograph. 
By studying the paper streams 
through the optically clear tubing, th 





University engineers were able to de- 
tect turbulence which in normal op- 
erations would cause pumps to handle 
less than their designed load and 
which would cause excessive pump 
vibration and pitting of the pump im- 
pellers. 

Some 46 design changes were made 
in the course of the model study, with 
a combined result of cutting energy 
losses in half. This will enable a sav- 
ings of more $100,000 in projected 
operating and construction costs. 

The cast acrylic plastic tubing in 
diameters up to 18 in. was manufac- 
ared by the Cadillac Plastic and 


Chemical Co. 








ASCE Installs New Officers 

L. R. Howson, Pres.; S. B. Morris and 

W. G. Bowman, Vice Presidents 

\t the annual meeting of the 
Amer. Soc. Civ. Engrs. in New York 
City on Oct. 16, Louis R. Howson, 
Cons. Engr. of Chicago, was installed 
as President for one year; he suc 
ceeded Mason G. Lockwood of Hous- 
ton, Tex. Two Vice-Presidents and 
six Directors, also newly elected, took 
office. The Vice-Presidents are Waldo 
G. Bowman, of New York, Editor of 
Engineering News-Record, and Sam- 
uel B. Morris, of Los Angeles, former 
General Manager of the City of Los 
\ngeles Department of Water and 


Power and a consulting engineer 
Chey will serve two years. 
The new Directors, elected for 


three years, will be Prof. Weston S 
Evans, Orono, Me., Head of the De 
partment of Civil Engineering, Uni- 
versity of Maine; Craig P. Hazelet, 
Louisville, Ky., partner in Hazelet 

Donald H. Mattern, 
Tenn., Chief, Project 
Branch, TVA; John E. 
Rinne, San Francisco, Engineer, 
Standard Oil Co. of California ; Philip 
C. Rutledge, of New York, partner 
in Moran, Proctor, Mueser and Rut 
ledge; Tilton E. Shelburne, Char- 
lottesville, Director, Virginia Council 
Investigation and Re- 


and Erdal; 
Knoxville, 
Planning 


of Highway 
search. 
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EXPERIMENTAL infiltration pits use chlorinated Illinois River water to recharge lowered ground water table 


Recharge of Ground Water 
At Peoria, Illinois 


Findings from six years of study and experimentation 


pe 1M 1940 to 1950, the Illinois 
State Water Survey with the 
cooperation of the Illinois State Geo 


concentrated 
thei 


logical Survey made a 
study of the 
use and development in the Peoria 
[he various sources of water 
determined and recorded with 


available quantity and qual 


water resources, 
area 
were 
respect to 
ity 

\lthough the area under study in 
cluded parts of five counties, the in 
dustrial area of Peoria, adjacent to 
the Illinois River, was of particular 
interest and attention. In this area 
concentrated industrial developments 
obtain water from a highly productive 
glacial outwash deposit 

The river bottom at this poimt and 
in Lake Pegria, above, 1S heavily silted 
ind does not permit natural infiltra 
tion. Natural recharge of river water, 
therefore, is limited to flood stage pe 
riods and represents only a minor 
contribution to the ground water in 
this immediate area 

\bout 43 to 50 million gallons o1 
water are pumped daily from glacial 


Water & SEWAGE WorKS, NOVEMBER, 1957 





by T. E. LARSON, MAX SUTER and ORVILLE VOGEL 


Respectively, Head Chemistry Subdivision; Head, Peoria Labora- 
tory Subdivision; and Associate Chemist Illinois State Water Sur- 


vey, Urbana, Illinois. 





till and alluvium within this and the 
surrounding area of about 12.4 square 
miles, and particularly from coarse 
outwash deposits underlying the in 
dustrial area. Because this rate oi 
pumpage is about 8 to 10 mgd in ex 
cess of the natural recharge, a gradual 
lowering of the water level has re 
sulted. 

Many wells have gone dry and in 
some areas only 10 feet of saturated 
aquifer remain, although where bed- 
rock is not as close to the ground sur 
face, 30 feet of saturation is present 
and water levels are in general 25 feet 
below the pool level of the Illinois 
River. Although industry has vol- 
untarily reduced its pumpage by about 


15 mgd since 1945, municipal pump 
age has increased by 13 mgd. 

The major dependable supplemental 
source of water in the area is the 
Illinois River (minimum flow, 2,300 
sec-ft). Although this river was de- 
void of game fish about 30 to 40 years 
ago, improvements have been made in 
the past 20 years so that now the dis- 
solved oxygen content at Peoria is 
rarely less than 5 ppm. Because the 
available areas for recharge are small 
and represent high-priced real estate, 
replenishment of ground water sup 
plies using the river water source was 
considered favorable only if it cou’:' 
be done at high rates, in a small area 

To meet the objective of obtaining 





experimental records and data, the 
State of Illinois appropriated funds in 
1947 for the construction of a small 
experimental infiltration pit. The lo- 
cal industrial and municipal interests 
contributed $70,000 in order that a 
larger research-demonstration pit 
could be constructed which would re 
charge 2 mgd over the six months’ 
period when the river temperature 
was less than 60°F. The operation, 


however, is still in experimental pilot 
plant. The time and temperature limi 
tations were placed on the operation 
due to a need for maintaining cool 
temperature of the ground water 

The program was not planned to 


clarify or treat the river water in 
any way except by chlorination. Rec 
ords showed the river water to have 
a turbidity less than 100 ppm for 300 
days per year and a normal bacterial 
count of 26,000 per ml. 


RECHARGE OF GROUND WATER 


Test drilling at a site just north of 
Cedar Street bridge and adjacent to 
the river indicated the gravel deposit 
to contain only 2.1 per cent passing 
a 200-mesh screen, and estimated to 
provide a recharge of 15 to 20 mgd 
per acre. 

\ series of tests by Hiram Walker 
and Sons in 1941 in which the Water 
Survey cooperated, using an aban- 
doned gravel pit on the property of 
the former, showed that 1,400 gpm 
could be recharged at a rate of 37 
mgd per acre. The gravel was clean, 
with less than 0.5 percent passing a 
200-mesh screen. 


Design of Pit 


With this guide, the design of the 
pit called for a 40 x 62'™%-foot bottom 
at an elevation of 430 MSL, or 10 feet 
helow the pool stage of the Illinois 
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River and 10 to 12 feet above the 
ground water level. The area at 440 
feet elevation is about one-seventh of 
an acre, 

The intake of sheet piling with a 
coarse screen permits river water to 
flow by gravity through a 16-inch 
pipeline to a control tower for chlorin- 
ation, measurment of flow rate, and 
additional screening by fine screens. 
The rate of flow is governed by the 
infiltration capacity of the pit, the 
head loss through the structures, and 
the river stage. 

Recharge results are recorded at 14 
wells surrounding the pit at distances 
of 90 to 3,700 feet. Nine industrial 
wells provide additional data on water 
levels, temperatures, and chemical 
composition. 

At the river, the control tower, and 
the pit, hourly records are maintained 
on water levels, temperatures and 
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Fig. 1—RESULTS for six years of experimental operation of Peoria ground water recharge pits. 
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chlorination. Weekly records of tem 
perature at various depths are ob 
tained at the 14 recorder wells. Chem 
ical tests are made daily on the rive 
a well 90 feet from the 
mace 


water and at 
pit. Bacteriological tests are 


four times per week 

The pit was cleaned and resande«| 
each fall before starting seasonal oper 
ation 


Recent Developments 

During 1956 two additional changes 
were introduced into the study. The 
dry summer of 1956 resulted in seri 
ous shortages in ground water. Be 
cause one nearby plant which de 
manded low temperature water was 
forced to shut down for the summer, 
recharge was permitted during a one 
month period when the river tempera 
was above the desired maximum 
to study thermal effect. It 
was found that the rate of travel o 
this warm water to the pumping wells 
was 2,000 feet in 21 days and 3,000 


ture 
of 60°] 


feet in 42 days, increasing in tempera 
from the normal 50°F to 56°F 
when recharging at a rate of 2.26 mgd 
for a period of 29 days. This rate of 


warm water approximates 


ture 


travel tof 
the rate for cold water, if allowances 
ire made for the heat capacity of the 
ground 

Of particular 
servation that during recharge it has 
heen determined that almost all the 
recharge takes place through the sides 
of the pit rather than through the bot 
Temperature-depth data at the 
observation wells indicate that the re 
charge water (cold or warm) spreads 
on top of the water in the ground 
away as 4,00 


interest is the ob 


tom 


ujulter, even as far 
feet 

The second change concerns th: 
construction of a second 1/7-acre pit 
adjacent to the first for the purpose 
of studying the interference and ap 
propriate spacing of two units. The 
second pit has a bottom elevation at 
335 feet MSL, or 5 feet below pool 
and 15 to 17 feet above the 
ground level. The results of 
the 1956-7 winter operations indicate 
that there is practically no interfer 
ence between two pits, at 
3-mgd rate into pit No. 2 

The results of six years of opera 
tion are summarized in Figure | 


ley el 


water 


these 


Filter Material 

During the first three 
operation (1952-1954) a 6-inch layer 
of l-mm sand lined the bottom and 
the sides of the pit. This sand clogged 
considerably, due to the silt in the 
river water reducing inflow, and even 
with the design and use of a swim 
ming pool vacuum cleaner only about 


years ol 
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1 mgd could be infiltered through 
the 1/7-acre pit. 

In the fall of 1954, the pit was lined 
with 6 inches of 5- to 9-mm (%-in. ) 
pea gravel as a filtering material. This 
permitted a recharge rate of 3 mgd, 
or about 22 mgd per acre. The reduc 
tion of flow due to silt during this 
season was only 12.5 percent, com 
pared with 60 percent with sand 

Examination at the end of the sea 
son showed a build-up of silt to a 
thickness of 1 to 2 inches on top of 
the gravel, with a penetration limited 
primarily to the top 2 inches of the 
gravel. The gravel was determine: 
to hold a maximnum of 20 grams of 
silt (dry weight) per 100 ml. Ac 
tually, the upper 2 inches were found 
to contain 16 grams, whereas the 
the lower 2 inches contained only 6.8 
grams per 100 ml 

\lthough 8.8 ppm chlorine was ap 
plied during the first three years of 
operation, subsequent tests showed 
3 ppm to provide good quality in 
filtration. 

\t times of algae growths in the 
pit the use of 5 to 10 Ib of copper 
citrate or copper sulfate per day re- 
stored the filter to its normal flow 
rate within 10 days. 

Data on quality changes at well 19 
are compared with similar data for the 
Illinois River. This well is 53 feet 
deep, with a 5-foot screen, and is lo- 
cated 160 feet from the waterline in 
the pit. The well samples were col 
lected after 60 minutes of pumping at 
25 gpm. Depending on the rate of in- 
filtration, a 3- to 8-day lag was experi- 
enced before river water reached well 
19. With this contact period chlorine 
was not normally found at the well 
No E. coli were confirmed from the 
24- or 48-hour presumptive positives 


Turbidity 

For the experimental recharge op- 
eration, it was first decided to use Illi 
nois River water of 60° F. or lower 
temperature and with a turbidity of 
not more than 100 ppm. After one 
vear of operation the turbidity limits 
removed, because it was found 
that periods of high turbidity were of 
only a few days duration and did not 
decrease the infiltration rate to an ap 
particularly after 
vacuum cleaning was practiced period 
ically. Early experience in cleaning by 
scraping during a shutdown indicated 
that during freezing weather the out 
of-service period may last longer than 
the period of high turbidity, because 
the filter bed may freeze and effective- 
ly prevent further infiltration 


were 


preciable extent, 


Dissolved Oxygen 


\t the beginning of each infiltration 


period the appearance of dissolved 
oxygen in the well water lagged as 
much as three weeks behind the evi 
dence of river water at the well as de 
termined by mineral changes. It ap 
pears that oxidizable material, which 
uses up the dissolved oxygen, is pres 
ent in the soil at the pit or in the pit 
area. The dissolved oxygen at the well, 
at no time increased to the amount 
found in the river water flowing into 
the pit. The loss of dissolved oxygen, 
the difference between that of river 
water and well water, was affected by 
the rate of inflow (retention time to 
well) and by the temperature of the 
water, which governed bacterial oxi 
dation rates. 


Minerals 


Neither the river water nor the well 
water is of constant mineral quality 
The quality of the former varies, as 
does that for any river, and is affected 
to a minor extent by an average diver 
sion from Lake Michigan at a rate of 
1,500 sec-ft per day. 

The well water quality is normally 
somewhat variable, due to blending of 
water from various sources—as direct 
natural infiltration from rainfall, a 
small amount of natural recharge at 
the river banks particularly during 
high stage, and leakage of highly min 
eralized bedrock water through faulty 
casings in deep rock wells in the near 
vicinity. 

As will be noted during off-season 
sampling, there are periods of low wa 
ter level when the well water is char 
acterized by the virtual absence of sul 
fate. Such water has been established 
to be stored water from a glacial de 
posit of Illinoian glacial age or ear- 
lier*. It also is typical of water from 
what is called the Sankoty sand, lo 
cated on top of the bedrock and subse 
quently covered by the Illinoian gla 
cial deposit and, later, the Wisconsin 
glacial deposit 
Sulfates 

During recharge the sulfate content 
of the test well water is, in general, 
slightly less than that of the Illinois 
River. The best correlation occurred 
during the 1954-5 and 1955-6 infiltra 
tion periods, due to the rapid rate of 
inflow. 


Chlorides 


The normal chloride concentration 
in ground water is less than that in 
river water. The chlorides of well 19 
appeared to be slightly higher than 
those of the Illinois River during the 
infiltration period. The well water 
chloride increases during the infiltra- 
tion period due to the decomposition 
of chlorine by the chlorine demand of 





the river water. However, the sum of 
the control tower is not always equal 
to the chlorine content found in the 
well water during recharge. The best 
correlation between the river and the 
well chlorides was experienced during 
the 1954-5 and 1955-6 seasons, possi- 
bly due to the higher rate of inflow 
than experienced during the previous 
two seasons, and to the lower rate of 
chlorination 

Other factors that may influence the 
amount of chloride found in the well 
ire the possible use of sodium chloride 
on streets for snow and ice removal, 
or the use of calcium chloride for con 
trol of dust. Several periods of excep 
tional chloride concentrations in the 
well water cannot be reconciled due to 
lack of supplementary data 


Alkalinity and Hardness 


Che normal alkalinity and hardness 
of the well water are, respectively, 
about 100 to 140 ppm greater than that 
of the Illinois River. During recharge 
both parallei that of the river water 


Manganese and Iron 


Prior to starting the recharge oper 
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ation manganese was found in the well 
water to the extent of 0.3 ppm, but 
disappeared with the appearance of 
dissolved oxygen. It is evidently oxi 
dized and precipitated from the water 
in the gravel strata through which it 
flows. 


Iron was also found in the well wa- 
ter, before infiltration started, to the 
extent of 0.1 ppm, but disappeared 
with the appearance of dissolved oxy- 
gen. Iron and manganese do not re- 
appear in the well water until approxi 
mately three months after shutdown 


Nitrates 


Nitrate was present in the river and 
well water. During the first three sea 
sons of operation, the water samples 
were analyzed after two to three weeks 
of storage at room temperature. This 
caused abnormal high nitrate data, due 
to the conversion of ammonia to ni- 
trites and nitrates by bacteria during 
storage ; therefore, these data are not 
considered reliable. 

During the 1954-5 infiltration sea 
son, daily analyses provided more re 
liable data. 


Survey Work Stimulates 
Others to Construct Pits 

The success of this experimental pit 
has stimulated the construction of two 
other pits in the Peoria area by private 
industry. One pit recharges 1/35 acre 
at a rate of 60 mgd per acre with no 
more than a 5-foot depth of water in 
the 30-foot depth of pit. This pit is 
lined with pea gravel. The other pit, 
owned by the local water company, is 
2 acres in size and is lined with 1-mm 
sand. No satisfactory evaluation has 
been made as yet, as its operation is 
irregular. The intake is unfortunately 
located at a point in the river where 
considerable paper fiber is present. 
This fiber seriously clogs the sand. 

This experimental work is felt to be 
successful and significant, judging by 
the high rate of recharge. The effec- 
tive use of coarse gravel is unique and 
the design to enhance lateral rather 
than vertical recharge is important 
These principals are basic and avail 
able for other needs at other locations 
of judicious application. 
Reference 


*Larson, T. E., “Geologic Correlation and 


Hydrologic Interpretation of Water Analy- 
ses, Water and Sewage Works, 96, 67 
(1949). 





Large Manufacturing Plant 
Depends Upon Lagooned Rain 
Water 


The Flick-Reedy Corporation is 
building a metal fabricating plant 
about 15 miles north-west of the Chi- 
cago loop district near the town of 
Bensenville, Ill 

The entire water requirement for 
manufacturing is to be supplied from 
lagoons which wiil store rain water 
falling on the 10 acres of roof and 
paved parking areas 5 acres each. 

[wo lagoons, each 600 ft. long by 
75 ft. wide and 5 ft. deep will store 
3,000,000 gallons of rain water. It is 
calculated that each inch of rainfall 
will result in 280,000 gals. of water 
input to the lagoons. 

Water used for the “clean” opera- 
tions such as cooling, heat treating, 
etc. will be returned directly to the 
lagoons. Water used in other opera- 
tions will be returned to the lagoons 
after treatment in a package type 
Yeoman’s aerator plant, similar to 
those used in small sewage treatment 
plants. 

The small quantity of water needed 
for drinking and other personnel uses 
will be supplied by a deep well on the 
property. The sanitary sewage will 
be given complete treatment and the 
plant effluent will be added to the 
industrial supply lagoons. 


In this day of water supply prob 
lems this method of providing a self- 
contained supply of soft water has 
interesting possibilities. 





Important Test Case Won 
by Water Pollution Control Board 
Of considerable interest is the re- 
cent decision handed down by the 
State Supreme Court of New York 
on an appeal by the town and village 
of Waterford from the C classification 
assigned to the waters of the Mohawk 
River by the N. Y. Water Pollution 
Control Board. A result of the assign- 
ment of the C classification will be to 
require the construction of sewage 
treatment facilities by several commu- 
nities. In its unanimous decision the 
Court denied the contention of Water- 
ford that enforcement of the C classi- 
fication would contravene the public 
interest by imposing arr increased tax 
burden and that the public hearing 
held in connection with the assign- 
ment of the classification was inade- 
quate in that witnesses were not 
sworn, testimony taken, opportunity 
for cross-examination given and find- 
ings of fact made. As an important 
test case, Waterford’s appeal had been 
watched with widespread interest by 
other New York municipalities and 
pollution control agencies throughout 
the country. 


Fluoride Metabolism Facts 
Data, Hitherto Unreported 

The Institute of Industrial Health, 
College of Medicine, University of 
Cincinnati, announces a_ three-day 
“Symposium on Fluorides” to be pre- 
sented December 9-11, 1957 inclusive. 
[he purpose of this symposium will 
be to present the most recent informa- 
tion that is available concerning the 
physiological behavior of the absorp- 
tion of fluoride. 

Discussions will include a brief re 
view of what is known of fluoride 
metabolism and a considerable amount 
of data hitherto unreported. The ob- 
jectives of the symposium are to bring 
together and to present factual and 
scientific information on this subject 
to those who are working in the field 
of fluoride absorption. 

The symposium will be open to 
physicians and dentists in industry 
and public health and to other profes- 
sional persons who are interested in 
the subject. Attendance will be lim- 
ited and early application is suggested 
The registration fee will be $50. 

For further information and appli- 
cation blank write to Secretary, In- 
stitute of Industrial Health, Ketter- 
ing Laboratory, Eden and Bethesda 
Avenues, Cincinnati 19, Ohio. 
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Photometric Determination of 
Color and Turbidity of Water 


With proposed new standard definitions 


LTHOUGH THE NEED for an 
A approach more fundamental than 
the empiricism of the Hazen and 
Jackson methods has certainly been 
appreciated by some workers, there 
appears, nevertheless, to have been 
little progress in standard methods 
of defining and determining color and 
turbidity of water. Most suggestions 
have met with a discouraging lack of 
response 

In the determination of turbidity, 
recognition must, of course, be paid 
to the undoubted progress in the de- 
velopment of suitable photoelectric 
apparatus. Despite all this, however, 
the candle turbidimeter remains the 
standard instrument. 
The 


methods 


principles of photometric 
have been studied by 
Knight") whose work is noteworthy 
in that it led to new proposals for 
standard turbidity units based on light 
extinction values. He also demon- 
strated'?) how the color of turbid 
waters could be estimated by photo- 
metric means without need for clarifi 
cation of sample by filtering or centri- 
fuging. The basis of attempts to de- 
termine simultaneously both color and 
turbidity rests on their differing ab- 
sorbtion characteristics in different 
spectral regions 

In the past the application of such 
methods to the examination of natural 
waters has met with only limited suc 
cess. It has not, perhaps, been fully 
appreciated that Hazen color stand 
ards, no matter how satisfactory for 
visual color matching, are unsuitable 
for use as photometric standards be- 
cause the natural colors have light 
absorption curves differing from the 
artificial standards 

Another source of difficulty lies in 
the fact that the suspended matters 
of natural waters are not always of 
identical absorptiometric behavior. It 
is also desirable in standardizing tur- 
bidity measurement on the basis of 
optical densities to restrict the inci- 
dent light to a fairly narrow range of 
wavelength. This need arises because 
the optical density of suspensions de- 
pends, although to a lesser extent 
than does that of color, on the wave- 
length of the incident light. 

The aim of the author in the pres- 
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ent work has been first to place the 
photometric methods on a satisfactory 
footing, and second to set up stand- 
ard definitions for color and turbidi- 
ty on a precise fundamental basis. 

In doing this it is first to be noted 
that absorption of light by natural 
color and turbidity takes place in suf- 
ficiently close conformity with the 
Beer-Lambert laws. The optcial dens- 
ity is defined thus 

Incident light 
= loge - —_—_—_. 
Transmitted light 
‘ ronnee 


Optical density 


rhe total density of a number ot 

layers is equal to the sum of the in- 
dividual densities, so that 
l 


Optical density per cm = logw x 


D 
Incident light 





Transmitted light 


in which D is the depth of the solu- 


tion, in centimeters. 


Determination of Turbidity 


rhe definition of turbidity here put 
forward is based on an original sug- 
gestion by Aitken and Mercer®) in 
which T is turbidity, E is the ex- 
tinction value, and D is the cell depth 
in cm 
10° E 


D 


For absolute precision it is neces- 
sary also to define the wavelength of 
the incident light, as this affects the 
optical density. It is now proposed 
that the standard light source should 
be yellow, with a peak wavelength of 
580 my, as given, for instance, by an 
Ilford narrow-band spectrum filter 
No. 606. 

The proposed standard definition 
of turbidity may now be restated as 
follows : 


I — 0 eteocccsece (3) 


The unit of turbidity is to be taken 
as that of a suspension having an opti- 
cal density of 0.001 per cm depth to yel- 
low light of peak wavelength 580 mu. 

For routine turbidity measurement 
normal artifical light should give fig- 
ures not significantly different from 
those obtained with the standard il- 
lumination. The new unit may be 
termed the A.T.U. (Absorptiometric 
Turbidity Unit). 

In adopting a fundamental unit for 
turbidity at this time it is desirable, 
for the sake of continuity, that the 
new scale should bear a reasonably 
close relation to existing A.P.H.A. 
standards). Consideration may now 
be given, therefore to a compari- 
son of the two scales. In the present 
standard procedure for making ob- 
servations with the candle turbidi- 
meter, the following instruction ap- 
pears: “After the image has been 
made to disappear, the removal of 1 
percent of the sample should again 
make the flame image visible.” It is 
reasonable to assume from this that 
determinations with the standard 
candle involve percentage transmis- 
sions very closely approaching but 
not quite zero. 

Let it be assumed, for the sake of 
argument, that the actual value for 
absorption is 99.3 percent. 


Then, from Eq. 1, 
100 


E= log». — 
= 


0.7 


= 2.155 


If, for example, the suspension 
able to obscure the standard candle in 
a depth of 21.5 cm is now considered, 
it will be seen to have a turbidity of 
100 on the A.P.H.A. scale. Suppose 
its value in terms of A.T.U’s. is X. 

From the proposed definition 

10° x 2.155 


ic & a eee 
21.5 


= 100.2 


Thus, the value in A.T.U’s. is seen 
to be practically identical with the 
A.P.H.A. value of 100. 

Taking the same percentage ab- 
sorption value to apply throughout 
the range given in Standard Methods 
‘*) the following table may be con- 
structed : 





furbidity, 

A.T.U’s. 
930 
480 
250 
150 
100 


Light Path, Turbidity 
cm A.P.H.A. 
1,000 
500 
250 
150 
100 


50 54 
25 29 


The differences between the two 
scales are clearly without significance, 
being well within the experimental 
errors of the candle turbidimeter. By 
way of further confirmation, reference 
may be made to the optical densities 
obtained by Hoather’® for two 
A.P.H.A. fuller’s earth suspensions 
of 25 and 75 ppm. These suspensions 
had been standardized by the Jackson 
candle turbidimeter and it is estimated 
from Hoather’s results that their 
optical densities for a wavelength of 
580 mp and a cell depth of 4 cm were 
0.11 and 0.31, respectively. From 
these values the corresponding tur 
bidities in A.T.U’s. would be 28 and 
78 


Determination of Color 


The standard Hazen solution, as 
already pointed out, is not suitable for 
the calibration of photoelectric ab 
sorptiometers to be used for measur- 
ing the color of natural waters. The 
preferred method of calibration, there- 
fore, is to prepare a range of stand- 
ards from natural waters, paper-fil 
tered several times until perfectly 
clear, of which the actual color values 
are obtained by visual matching 
against Hazen standards. 

For maximum sensitivity the inci 
dent light should, of course, have a 
color complementary to the yellow- 
browns of natural waters ; this color, 
therefore, will be towards the violet 
end of the spectrum. 

It has to be noted, nevertheless, 
that this method of calibration is not 
entirely free from error because, for 
instance, the colors of natural waters 
can differ in spectral composition. 
As with turbidity, there is a need for 
an approach to a fundamental stand- 
ard and the following definition, 
analogous to that of turbidity, is pro- 
posed : 

The unit of color is to be taken as 
that of a clear water having an optical 
density of 0.001 per cm depth to violet 
light of peak wavelength 425 mu. 


The yellow-brown colors usually 
encountered in natural waters should 
show maximum absorbance with inci- 
dent light of this wavelength range. 
In other cases, it would be permissible 
to modify the standard definition by 
using light peaking at such other 
wavelength as gives maximum ab- 


COLOR AND TURBIDITY OF WATER 


sorbance for the given sample, sub- 
ject to an appropriate note accom- 
panying the photometric results. 

The new unit may be referred to 
as the A.C.U. (Absorptiometric Color 
Unit). From many determinations 
on natural waters it has been estab- 
lished that color readings in A.C.U’s. 
may be converted to degrees Hazen 
by multiplying by 2.5. That the new 
unit is 2.5 times larger than the 
Hazen unit is not without advantage ; 
the latter is inconveniently small for 
practical use. 

It is suggested that in practice one 
might classify waters of A.T.U’s and 
A.C.U’s each less than 5 as “satis- 
factory,” and between 5 and 10 as 
“moderately satisfactory” so far as 
their physical appearance is con- 
cerned. 


Differential Determination 
of Color and Turbidity 

The possibility of determining both 
the color and the turbidity of a given 
sample by the simple operation of 
determining its optical densities with 
two different light filters is very at- 
tractive, not least because of the sav- 
ing in time where many samples are 
to be examined. 

Expressing colors and turbidities 
in absorptiometric units frees the 
apparatus from calibration troubles. 
A complication arises, however, in 
that the color reading must be correct- 
ed for the effect of any turbidity 
present, and the turbidity reading for 
the effect of color. To apply the ap- 
propriate corrections it is necessary 
to determine the values of the ratio 

Optical density to violet light 


(Ilford filter 601) 


Optical density to yellow light 
(Ilford filter 606) 
for both color and turbidity. 

In the case of natural color the 
ratio was found to have a value of 4.7, 
so that 1/4.7 of the Filter 601 reading 
will appear with turbidity in the Fil- 
ter 606 reading. Color readings with 
Filter 601 are to be similarly cor- 
rected for turbidity effects. 

In the case of turbidity, however, 
the value of the foregoing ratio de- 
pends on the particle size of the sus- 
pension. A fine-suspension ratio of 
1.6 was obtained using fuller’s earth 
suspensions which had stood 24 
hours. Relatively coarse suspensions 
of fuller’s earth which had not been 
allowed to settle gave an average 
value of 1.2. By taking the differences 
of photometric readings before and 
after centrifuging several samples of 
natural waters an average value of 
1.22 was obtained for the suspended 
matters so removed. 

It would be inconvenient in correct- 
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ing colors for the effect of turbidity to 
have to use different values for this 
ratio depending on whether the sus 
pended matters appeared coarse or 
fine. Using the fine-suspension ratio 
and allowing all samples to stand 24 
hours before determining colors 
would present one solution, but that 
procedure also is thought to be some 
what inconvenient. If the average 
value of 1.4 is used for all cases, wa 
ters containing matter in fine suspen 
sion will have their colors slightly un 
dercorrected (that is, the readings 
will be slightly high); but as the 
actual degree of turbidity is usually 
low, as in filtered waters, for instance, 
no signiticant errors are involved. 
Raw waters containing coarser sus- 
pended matter will have their colors a 
little overcorrected, but in such cases 
small errors in color determination 
are usually unimportant. This ques- 
tion has been reconsidered, however, 
in the light of more than two years of 
experience in applying the methods 
to daily control testing at a large 
waterworks and, on balance, it is 
thought better to undercorrect filtered 
water colors, because the corrections 
involved are so small anyway, rather 
than overcorrect raw waters. For that 
reason the turbidity ratio of 1.2 is 
now used for all cases. 

Using the value of 4.7 in the case 
of color and 1.2 in the case of tur 
bidity, it is now possible to construct 
a simple nomogram so that the two 
optical density readings obtained on 
a given sample may be converted im- 
mediately into corrected colors and 
turbidities. 


Nomograph Aids Solution 


The author uses an apparatus hav 
ing 10-cm cells and a scale calibrated 
in optical densities x 100. For con- 
venience, the nomogram has scales 
calibrated to suit this particular in- 
strument and cell depth; that is, in 
terms of optical densities per cm x 
1,000, as in the nomogram presented 
in Figure 1. 

The construction of the nomogram 
may be followed from Figure 2. The 
two optical density scales are first 
drawn, preferably on graph paper, to 
a convenient length (say 25 cm) and 
a convenient distance apart (say 15 
to 20 cm). The upper limits are arbi- 
trarily chosen, but values of the order 
of 24 for the 601 scale and 12 for the 
606 scale have been found satisfactory 
in enabling the lower colors and tur- 
bidities to be read off the nomogram 
with accuracy. If either one or both 
readings do not fall within the scales. 
both readings are divided by 2 or 
other suitable factor and the appropri- 
ate correction is then applied to the 
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Fig. 1—NOMOGRAM for photometric determination of color and turbidity. 
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color and turbidity readings given by 
rhe nomogram. 

In fixing the position of the color 
and turbidity scales, which are to lie 
between the optical density scales, it 
is first to be noted that the zeros of 
these scales will lie on the line joining 
the optical density scale zeros. 

faking the maximum reading of 24 
on the optical density scale with Filter 
601, if this is entirely due to color 
the corresponding Filter 606 reading 

24 
will be 5.1 

47 
now be drawn and, because this line 
also corresponds to zero turbidity, the 
intersection at point X fixes the zero 
of the turbidity scale. The maximum 
of the turbidity scale is obtained by 
assuming that the Filter 606 reading 
of 12 is entirely due to turbidity, thus 
giving a corresponding Filter 601 
reading of 12 x 1.2 14.4. Line CD 
drawn. The turbidity 
scale is next drawn in as shown, 
parallel to the othe and is 
subdivided into units by pivoting a 
straight-edge on Y and setting against 
optical density readings on Filter 606 
scale 


Line AB may 


may now be 


scales, 


Point Y 1s also the zero of the color 
scale, which is drawn in as shown and 
suitably subdivided by pivoting a 
straight-edge on point X against the 
Filter 601 
desired, 


scale, il 
calibrated i 

Hazen u the 

factor 2.5 previously given 


scale. The color 


may also be 


nits using conversion 

The nomogram shown in Figure | 
may be used with any water and with 
any apparatus suitable for measuring 


COLOR AND TURBIDITY OF WATER 


Puree 60! Puree 606 


24 ro 














@ (2 


Fig. 2.—METHOD of constructing nomo- 
gram of Figure 1. 


optical densities im_ the prescribed 
way 

it is pointed out, however, that the 
value of the ratio of optical densities 
for color will depend to some extent 
on the nature of the impurities caus 
ing the color, so that its determina 
tion should strictly by made using 
natural colors of the type most likely) 
to be encountered in practice. Any 
variation in this ratio would affect the 
amount by which turbidity readings 
with Filter 606 require correcting for 


color: it would not, of course, in 
fluence in any way the method of de 
fining standard colo 

The turbidity ratios also could be 


Water Resources Council for Clean 
Streams and Water Conservation 


nationwide 


drive to 
serve and improve the country’s wa 


\ new con 
ter supply was announced recently at 
an organizational meeting highlighted 
of support from the 
President of the United States 

The campaign outlined at a 
meeting in Harrisburg, Pa., of trus 
tees of the Water Resources Council, 
Inc., an organization of 19 national 
associations representing civic, manu 
facturing, technical and 
conservationist groups 

Said President 

“The development of a 
clean streams 


by a message 


Was 


commercial, 


Eisenhower 

national 
program is a step in 
the right direction. Water is one of 
our most critical and the 
pollution of our waterways is an ex- 
travagant waste. As our people are 
alerted to their responsibility in this 
vital area, and encouraged to accept 
strong voluntary controls originating 


resources 


in their local communities and states, 
I am sure thé national health and 
economy can be strengthened. Con 
gratulations to the Water Resources 
Council and best wishes for the suc 
cess of their important work.” 

The Water Resources Council be 
that pollution, besides being 
destructive of life and property, is 
“the nation’s most extravagant waste 


lieves 


of water.” 
It is the 
belief that pollution abatement is not 


Water Resources Council's 


so much a matter of needing stronger 
anti-pollution laws as it is one of win- 
ning and keeping the public’s support 
for the laws we now have. To achieve 
this the Council proposes a state-by- 
state program for alerting the public 
to these needs 

Stimulated by the American Water 
Works Association, the Water Re 


W 
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determined for the type of water 
normally being examined by a pre- 
liminary examination of the differ 
ences in readings before and after 
centrifuging to remove the suspended 
matter. Again, the use of light filters 
having somewhat different character 
istics from those specified might also 
necessitate the use of slightly differ 
ent values for the optical density 
ratios. 

The analyst, therefore, in construct 
ing his nomogram may prefer to use 
his own experimentally determined 
values for these ratios in place of 
those given. It is considered, how 
ever, that use of the nomogram show: 
in Figure ] will not introduce errors 
of any significance as long as any de 
parture from the method as given is 
of no more than a minor nature. 

For a more detailed study of these 
simple photometric methods for the 
determination or color and turbidity 
the reader is referred to the original 
paper“) 
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sources Council came into being last 
the initiative of the equip 
ment manutacturers in the water and 
field, have also recog 
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referred to as the 
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year on 


sewage who 


“coming water 
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Lime-Soda Process 


HISTOR’ 
a. According to M. N. Baker, in 
Ouest for Pure Water” published 
| AWW 
| the softening of water by 


before the 


several persons 
pre CeSs 


these early investiga 
Peter Shaw (1730), 
ne (1756), Dr. Johr 
Cavendish 


{ 1781 - Fd 
\braham 


Henry 
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ISIS ind 
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ing tirst 
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pre yy sed, 


use of lime for water 
idea 


four 


plant scale: the 


howe ver, tor 


omas (4 lark ot \berdeen, 
I841, first used the proc 
ve scale and “patented 
_ | 


Ocess \ 


watet 


held 


idding lime to 


precipitate earthy carbonates 


carbonic acid.’ 


‘orter of London, in 1856 


suggested the us¢ 


ot soda ash for re 


moving non-carbonate hardness and 


the lime-soda process was known as 
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by GEORGE E. SYMONS, Ph.D. 


In this series, Dr. Symons discusses water works practices in the 
form of short school lectures, designed to assist operators, stu- 
dents, and others who may wish to review fundamentals in this 


field. 





the Clark-Porter 
vears thereafter 


process for many 
d. Growth of softening plants 
(1) The number of softening plants 
constructed between 1841 and 1893 is 
not known, but 1893 and 
1898, more than 50 softening plants 
were constructed in England 


between 


> 


(2) The first softening plant on 
this continent was built in 1901 at 
Winnipeg, Can., and the first plant 
in the United States built at 
Oberlin, Ohio tn 1903 

(3) Approximately 400 municipal 
softened by 
process 


was 


water supplies are now 


the lime or lime-soda 
2 CHEMISTRY 

a. The lime-soda softening process 
depends essentially on the insolubility 
of calcium carbonate and magnesium 
hydroxide 

(1) By adding lime Ca (OH), 

and soda ash NaeCOs, to wa- 
ter under controlled conditions, it is 
possible to produce these insoluble 
compounds and the hardness is there 
by reduced 

(2 carbon dioxide, 
dissolved in will react with 
lime, this factor must be taken into 
account in the chemistry involved. 

(3) Either lime CaO or hy- 
drated lime Ca(OH). — may be 
used in the treatment, but the reac- 
tions are written for calcium hydro- 
xide, since it is always formed in the 


Inasmuch as 
water, 


slaking process where calcium oxide 
is used. 

b. When only lime is 
chemical reactions are: 

1) CO. + H,O @ HC,O, 
2) H,CO, + Ca(OH): =@ 

Ca(HCO,), + HsO 

3) Ca(HCO,), + Ca(OH). @ 

(4) Mge(HCo,), + Ca (OH)e = 
MgeCoO, + CaCO, + 2 H,O 
MgeCO, + Ca(OH), = 
Mg(OH), + CaCo, 

c. \When lime and soda ash are used 
the chemical reactions are: 
(1) MgSO, + Ca(OH), = 
CaSO, + Meg (OH), 
CaSO, + Na,CO, @ 
CaCO, + Na,SO, 
d. From these reactions it can be 
seen that: 
(1) When only lime is used, only 
carbonate hardness is reduced. 
(2) When lime and soda-ash are 
used, both carbonate and non-carbon- 
ate hardness are reduced. 


the 


used, 


(3) In equation b-(3), the calcium 
bicarbonate Ca (HCOgs)2 — can be 
that naturally present in the water or 
that produced by reactions in equa- 
tions b-(1) and b-(2). 

(4) In equation c-(2), the calcium 
sulfate CaSO, can be that nat- 
urally present in the water under 
treatment or that produced by reac- 
tion c-(1). 

e. Other reactions involved in soft- 
ening : 

(1) The reaction of chlorides or 
nitrates of calcium or magnesium are 





the same as those in equations c-(1) 
and c-(2) for sulfates. 

(2) If sodium carbonate is present 
in a water supply, it will react with 
lime, in sequence, after equation b-(3). 

2 NaHCO, + Ca(OH), = 

Na,CO, + CaCO, + 2 H:O 

If sodium bicarbonate is pres 
there will be no non-carbonate 
hardness in the water 


ent, 


f. Factors which affect the soften- 
ing reaction include: 
(1) Chemical equilibrium and mass 
action 
While these reactions follow 
in sequence, as listed above, none of 
the reactions listed proceeds to com- 
pletion before the next one starts; 
actually, there is overlapping in every 
case 
The extent to which the soft 
ening reactions go to completion will 
depend on the excess concentration of 
the reagent. In the cold process an 
excess of lime is essential to force the 
reaction toward completion 
?) Solubility of the end products 
of the reactions 
The softening reaction can not 
be driven to reduce the hardness be 
low the solubility of calcium carbon- 
ate (about 15 mg/L) and magnesium 
hydroxide (about 6 mg/L) at room 
temperatures. 
(3) Temperature of the water 
3oth the speed of these reac 
tions and the extent of completion vary 
directly with temperature changes 
Laboratory studies by Thuma 
Paul, Minn. showed the effect 


at St 
of temperature. (See Table 2) 
(4) Presence of other ions 


The type of anions present in 
the raw water has an effect on the 
rate at which insoluble calcium car 
bonate is formed. 

The sulfate ion has the great 
est effect on slowing down the rate 
of formation of CaCOs: the chloride 
ion has a lesser effect. 

. The softening action proceeds 
fastest when only bicarbonate is pres- 
ent in the water 

(5) Presence of nuclei 

In the presence of preformed 
precipitate or other nuclei, the rate 
of softening reaction is increased un 
der all conditions of temperature and 
in the presence of anions other than 
bicarbonate 

(6) Formation of complex salts 

Under some conditions, com 
plex magnesium salts may be formed 
These complex compounds are more 
soluble than magnesium hydroxide, 
and if formed, theoretical hardness 
reduction cannot be obtained. 

One theory proposes that basic 
magnesium carbonate Mg, (OH)> 


WATER SOFTENING 





FLOW CONTROL vaive 











Fig. 2—LIME feeder and sicker at Richmond, Va. 


(COs)e may be formed; another 

theory suggests that the complex is a 

double salt of sodium, magnesium, and 

carbonates—M gCOx3* NaHCt \e°4 HoO 
or MgCOg* NasCOs. 

Waters containing high non- 
carbonate hardness are more difficult 
to soften than those low in non-car 
bonate hardness, because the soda ash 
required tends to cause the formation 
of the basic carbonate complex salts 

1) Colloid formation 
Under conditions, o1 
combinations of 
tioned above (temperature, other ions, 
complex salt formation, the 
precipitated salt may tend to remain 
in colloidal form. 


some 
several factors men 


Cot. }, 


Colloidal precipitates of this 
type may be present, only in low con- 
centration, but their presence may 
either cause after precipitation in fil- 
ters, or in distribution systems. While 
these colloids remain in the water, the 
the water will be in 
creased by the equivalent amount of 
colloidal calcium carbonate present. 


hardness of 


3... VARIATIONS 
a. Theoretically, if the chemical re 





TABLE 2 

Residual Hardness Obtained at 

Different Temperatures 

(Results in mg/L of CaCO) 

Time 

Minutes 2°C 
30 124 84 
60 82 71 
90 71 67 
75 62 


10°C 





Capacity 250 Ibs. per hr. 


actions in softening followed the equa- 
tions given heretofore, then the resid 
ual hardness of a water supply soft 
ened by the lime-soda process would 
be the sum of the solubility of calcium 
carbonate (15 mg/L) and magnesium 
hydroxide (6.4 mg/L). 

(1) Conditions under which these 
solubilities can be obtained are seldom 
found in practice 

2) Many outlined 
above, prevent the reactions from oc- 
curring as indicated or from going to 


factors, as 


completion 

(3) In practice, the residual hard 
ness obtained as a result of softening, 
is usually 50 to 70 mg/L. 

b. In order to obtain the lowest 
possible residual hardness in a soft 
ened water supply, one or more meth- 
ods, aids, or variations of the process 
may be employed. 

(1) Ea treatment, or the addi- 
tion of excess lime, and soda-ash may 
be used to “drive” the reactions to 
completion. 

. The method consists of adding 
an excess of lime (35 to 70 mg/L) 
above the calculated amount to pre- 
cipitate the magnesium, followed by 
the addition of soda-ash to neutralize 
the excess lime and produce a caustic 
alkalinity. The amount of soda-ash 
required is that necessary to react 
with the non-carbonate hardness and 
the excess lime. 
treatment has been 
more popular for railroad supplies; it 
will produce a residual hardness of 
approximately 35 mg/L. 

2) Split treatment is a modification 
of the excess treatment. 


Excess 
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Pe Ports 
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\ Adjustable Honzontal 
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BELOW, The ‘‘Clarifiow,”’ 


Walker Process Equipment Co. 


Diagrams from 
\s large portion as possible 
ot the supply is treated with excess 
lime to obtain the lowest possible re 
sidual hardness; the excess lime in 
this portion of the water is then neu 
tralized with untreated water 
Split treatment effects a greater 
hardness reduction tor a given amount 
of chemicals than does the addition 
of the chemicals in what might be 
termed the normal way 
Split treatment 
produces a with a 
uration index with respect to calcium 
but the water will be under 
with respect to magnesium 


automatically 
water! positive sat 
carbonate 
saturated 
hydroxide 

Residual hardness obtained by 
will be above that ob 
excess” treatment, and may 
high as that obtained by “nor- 
reatment, but the cost of treat- 
will be lower than either “ex 
“normal” treatment. 
Flocculation by mechanical 
means, without coagulating chemicals, 
amount of col- 
reduces 


plit treatment 


taine d by 


ment 


cess or 


reducing the 
and hence 


aids in 


loidal prec,pitates 
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the tendency toward after-precipita 
tion 
(4) Coaqulation with alum, sodium 
aluminate or activated silica reduces 
the amount of colloids, aids in the 
removal of precipitates by settling, and 
shortens the time required for settling 
(5) Removal of COs, not only re 
duces the lime requirement (See Eq. 1 
in Sect. 2-b above) but it breaks down 
some of the bicarbonate and raises the 
pH_ slightly 
oO Suspe nded contact, as 
obtained by the use of “up 
“suspended solids contact”’ 


solids 
Way be 
flow” of 
clarifiers is a method of bringing the 
newly precipitated colloids in contact 
with preformed nuclei 

This method has the 
tage of not only providing solids-con 
tact mixing, but also flocculation of 
colloids, solids-water separation, and 
continuous sludge removal 

Less chemical dosage is re 
quired to produce the same results as 
‘normal’ treatment. 

(7) Recarbonation after 

treatment will reduce carbonate hard 


advan 


CXCESS 


ness to approximately the solubility 
limits of calcium carbonate and mag- 
nesium hydroxide. 

Lime dosage is from 25 to 60 
mg/L above that required to react 
with the free and half-bound carbon 
dioxide (i.e. 0.44 of the bicarbonate) 
and to precipitate magnesium. 

.. This excess treatment leaves a 
high pH and a supersaturated condi- 
tion with respect to calcium carbonate 
From such a water, calcium carbonate 
will precipitate on sand grains and in 
distribution systems. 

To reduce the supersaturated 
condition, after sedimentation of the 
precipitates, carbon dioxide gas is 
added to the water until the total 
alkalinity minus twice the phenol 
phthalein alkalinity equals approxi 
mately 5 mg/L. Recarbonation as 
this process is termed should proceed 
only to a pH of 9.4; if the pH is re 
duced to 8.3 the water tends to be 
come corrosive 

Recarbonation reduces the 
tendency of colloidal calcium carbon- 
ate and magnesium hydroxide to pre 
cipitate on filter sand grains. 
incrustation of sand grains does occur, 
however, and this of course, reduces 
the final residual hardness of the wa 
ter. 


Some 


The need for and effect of re- 
carbonation will vary with the treat- 
ment process, the particular water 
characteristics, method of flocculation 
and perhaps several other factors 
and ion-ex 
softening is also practiced: 
this process will be covered more full) 
following the section on ion-exchange 
softening. 

(9) Hot process softening is lim 
ited almost exclusively to the soften 
ing of hoiler feed waters. 

The reaction is carried out 
near the boiling point of water. Since 
the speed of chemical reactions is 
nearly double for every 10 deg. C 
increase in temperature, the softening 
reactions proceed more than 250 times 
as fast as at normal room tempera 


(8) Combination lime 
change 


tures 
The precipitates from a hot 
process form in large flocs, are heavier 
and settle out more rapidly since the 
of the water is lower.—No 
coagulants are needed and no lime 
is required for dissolved carbon di- 
oxide since it is driven off by heat 
. The solubility of the end prod 
ucts is very little different from that 
at low temperature, but the reaction 
proceeds more nearly to completion 
so that in the hot process the residual 
hardness (about 35 mg/L) is lower 
than can he obtained by the cold 
process 


viscosity 





. EQUIPMENT 


a. Storage of chemicals is important 
inasmuch as larger amounts of chemi- 
cals are required for water softening 
than for ordinary coagulation. It is 
necessary therefore to provide greater 
facilities for storage and handling of 
chemicals. 

(1) Large quantities of both lime 
and can be handled most 
economically if stored in bulk in 
hoppers located above the chemical 
feeder floor. Bulk chemicals may be 
unloaded from cars by pneumatic con 
veyors or power shovels. 

(2) Bagged chemicals, if used, may 
be stored on the floor above the chemi 
cal feeder and dumped into the feedet 
hopper with or without a dust collec 
tor system. 

Some chemical feeders are 
equipped to allow dumping of bagged 
chemicals at the feeder floor level, 
with the chemical being elevated to 
feeder hopper level by mechanical de 
This system avoids the neces 
sity for elevated storage 

See the chapter on “Chemical 
Handling and Feeding” for more de- 
tails. 

b. Chemical feeders are required 
for the measurement and addition of 
lime and soda-ash, also for coagulants 
and stabilizing agents if any of these 
latter chemicals are used 
1) Hydrated lime is 

machines, usually gravimetric, 
through a slurry tank. The slurry 
may be added to the water by gravity 
flow; if that is not possible, a dia 
phragm pump may be used. 

’) Quicklime is fed by a combina 
tion gravimetric dry-feed machine and 
slaker, which controls the addition of 
slaking water and temperature to pro 
duce a properly slaked lime free from 
grit (See Fig 2). 
>) Other chemicals (coagulants 
ind stabilizers) are fed by feeders par 
ticularly suited to the chemical and 
be dry-feed, solution feed, gas 
feed, or special device 

#) The present state of develop- 
ment of dry chemical feeders has prac- 
tically eliminated the use of chemical 
solution tanks and the difficulties at- 
tendant thereto 

(5) For a complete description of 
the various types of chemical feeding 
devices, see the chapter on “Chemical 
Handling and Feeding’. 


soda-ash 


vices 


fed by dry 


feed 


may 


c. Mixing devices are essential, par- 
ticularly to insure that the milk of 
lime slurry is completely dispersed 
throughout the water to be treated. 
(Saturated lime solution is no longer 
used because the relatively low solu- 
bility of the lime requires a very large 
volume of reagent solution. ) 
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Fig. 4—ABOVE, The ‘‘Flocsetter,"’ Amer. Well Works, Inc. 
Dorr-Oliver, Inc. 
(Diagrams from ‘‘Manual of Water Quality and Treatment 


Treater,"’ 


1) Quick mixing is usually accom 
plish by high speed paddles, but other 
means of mechanical mixing may be 
used 

>) Slow mixing and flocculation 

may utilize any of the several mechani 
cal flocculators on the market. This 
process must provide the time neces 
sary for the softening reaction to take 
place and the detention time is deter 
mined with due consideration for the 
seasonal temperature range of the 
water to be treated. 
For more details on mixing 
and flocculation equipment and _ its 
operation, see the chapter on “Mixing 
and Sedimentation”. 

(4) In the up-flow clarifier or sus- 
pended solids contact softener, mix- 
ing of the chemicals is done by me- 
chanical agitation in a zone designed 
for that purpose. 

d. Sedimentation basins for water 
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BELOW, The “‘Hydro- 
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softening plants are designed to con 
sider both the time required for sett! 
ing and the volume of the sludge 
formed 

(1) As may be expected, more 
sludge is produced in water soften 
than from normal coagulation 
processes. For this reason, settling 
basins with mechanical devices for the 
continuous removal of sludge are gen- 
erally used. These basins are usually 
termed “clarifiers”. 


Ing 


(2) The detention time of soften- 


ing clarifiers is usually from two to 
four hours. 

e. Suspended solids contact soften- 
ers are devices for the precipitation 
of solids from water in the presence 
of previously precipitated _ solids. 
These units are sometimes referred to 
as “sludge blanket clarifiers” or “up- 
flow clarifiers”. 
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Graver Water Conditioning Co. 


Diagrams from ‘‘Manual 


Che fundamental principle of 
operation is to bring incipient precipi 
into contact with 
the colloids can pre 


~ 
ind colloids 


which 


tates 
| 
nuciel on 
Ipitate 
formed 


Return of previously 


sludge or passage of the water and 
chemicals through a blanket of sludge 
serves to provide the nuclei 

Flo 
mixing 


with 
loidal precipitates 


enhanced by 
formed 


growth is 
this of previously 


sludge newly formed and col 


These devices are designed 
to obtain the maximum benefit from 
this principle and the degree of chemi 
cal stability and residual hardness ob 
tained is generally superior to that 
obtained in other softening process 


equipment 
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2) There are at least eight pat- 


ented suspended solids contact clari 

fiers on the market. These are, alpha 

hetically ; 

Infilco, Inc 
Clariflow—Walker Process Equip., Inc 
Flocsettler—American Well Works 
Hydro-Treator—Dorr-Oliver, Inc 
Liquon—Cochrane Corp 
Reactivator—Graver Water Cond. Co 
Spaulding Precipitator—Permutit Co 
W orthington— Worthington Corp 

(3) The fundamental design char- 
acteristics of all suspended solids con- 
tact softeners is based on providing 

(See Fig. 3, 4, 5, 6). 

Water and chemical influent lines 

Mixing and reaction 

Flocculation 

Solids-water separation 

Clear water overflow 

Sludge withdrawal 


Accelator 


these zones ~ 


(4) Design of these devices is based 
on these factors: Overflow rate at the 
surface of the slurry or sludge blan- 
ket; total detention time; character 
of raw water; temperature; flow- 
through rate; and chemical dosage 
required. 

Overflow rate at the surface 
of the slurry is usually 1 gpm per 
sq ft and detention time ranges from 
| to 2 hours. 

. The longer the detention time, 
the more effective the precipitation 
reaction, but the greater the capital 
investment in equipment. 

(5) A basic operating principle is 
the development of a sludge blanket 
or slurry of optimum density and the 
withdrawal of the sludge at exactly 
the same rate that it is being formed, 
in order to maintain the sludge blan 
ket at a constant level and quantity 

Adherence to this operating 
principle is affected by design factors, 
water character, temperature, etc. and 
some latitude must be provided. 

6) Either manual or semi-auto 
matic control may be provided to 
maintain chemical dosage, reaction 
time, slurry level, etc. at the desired 
points to obtain optimum results. 

. Sludge concentration areas are 
provided to minimize the loss of wa- 
ter during sludge withdrawal 

(7) Coagulants may be added to 
aid in producing an optimum floc for 
the slurry or sludge blanket and in 
some cases activated silica as a coagu 
lant aid has been found to improve 
the water-solids separation 

e. Recarbonation requires equip- 
ment to produce the carbon dioxide 
necessary for the process 

(1) Carbon may be 
duced by burning coke, gas, oil, or 
pulverized coal. 

The products of combustion 
are passed through a water scrubber 
and a drier and the emerging gas 
contains about 12 per cent COs. 

The amount of carbon diox'de 
produced by these fuels is: 


dioxide pro 


Fuel 
= Pounds 


Kind of coz 
Coke 1 Ib 3.0 
Mfg. Gas 1000 cu ft 82 
Nat. Gas 1000 cu ft 115 
Kerosene 1 gal 20 


Amount 


Stack gases have been used in 
some instances but unless carefully 
scrubbed they may impart tastes and 
odors into the water. 

(2) Equipment for producing car 
bon dioxide for recarbonation consists 
of several items. 

Furnace in which fuel is burned. 
Scrubber to remove soot and 
other impurities. 





Compressor to force gas into wa- 
ter. 

Flow meter and carbon dioxide 
meter to measure the amount 
of CO, going into the water. 

. Compact units embodying all 

of these items are available on the 

market. 

(3) The carbon dioxide is intro 
duced into the water through some 
type of diffuser system in a tank for 
that purpose, where the detention 
time is a matter of minutes. 

f. Filtration always follows the soft- 
ening process and recarbonation, if 
employed. Filters remove the residual 
floc particles that have not settled out 
and provide a surface on which col 
loidal and supersaturated calcium car 
bonate can precipitate and be removed 
If the sand grains become coated with 
an excess of calcium carbonate and 
grow too large, they must be replaced 


5 .. OPERATION AND CONTROL 


a. Chemicals used 

(1) Quicklime 
by burning limestone, 
used. Weighing from 55 to 65 lb per 
cu ft, it contains from 90 to 96 per 
cent CaO; less than 90 per cent CaO 
is poor quality lime. 

Pebble quicklime is less dusty 
and easier to handle than hydrated 
lime and requires only 75 per cent as 
much by weight to be chemically 
equivalent to hydrated lime. 

. Ground quicklime may be ob- 
tained in bags but it is dusty, has a 
tendency to arch in storage bins and 
feeder hoppers and it deteriorates rap 
idly due to air slaking. 

. . Reclaimed lime is obtained by 
calcining (burning) of sludge pro 
duced from the softening of water. 
Such reclaimed lime has been eco- 
nomically and effectively used in sev- 
eral plants, most notably at Miami, 
Fla. Since the softening reaction pro- 
duces more calcium carbonate than 
needed for the reaction, Miami sells 
its excess to another municipal soft- 
ening plant——Water high in mag- 
nesium hardness does not produce a 
sludge which can be burned to pro- 
duce high calcium lime ; rather a dolo- 
mitic lime is produced; it is not as 
effective for softening. 

(2) Soda-ash — NagCO3 — is ob- 
tained in commercial grades about 
99.5 per cent pure. It is relatively 
soluble in water and may be fed read- 
ily by dry feeder. 

(3) Coagulants may be filter alum, 
sodium aluminate, liquid alum, ferrous 
sulfate, ferric sulfate, ferric chloride, 
aluminum chloride and _ activated 
silica. 

(4) Carbon dioxide produced as 
described above. 


CaO obtained 
is commonly 
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Fig. 6—ABOVE, The Spauding ‘‘Precipitator,"” Permutit Co. BELOW, The ‘‘Worthington,” 
Worthington Corp. 


(Diagrams from ‘’Manual of Water Quality and Treatment 


b. Chemical dosage. 

1) The analytical data, expressed 
in mg/L, required to calculate the 
dosage of chemicals required are: 

... For lime dosage Free COs, 
half bound CO, (0.44 X alkalinity), 
and magnesium 

For soda-ash dosage Non 
carbonate hardness. 

(If the complete chemical analysis 
of the water is known the dosage of 
lime and soda-ash can be calculated 
from the chemical constituents. ) 

(2) Lime required in pounds per 
per 1000 gallons: 

[0.0106 X (Free CO, + half-bound 

CO,) + 0.019 X Magnesium] + 

% CaO in lime 

(3) Soda-ash required in pounds 
per 1000 gallons: 

0.009 X non-carbonate hardness 

(4) Excess lime treatment requires 
approximately 0.03 to 0.06 Ib per 1000 
gal more than the theoretical dosage. 

(5) If complete removal of non- 
carbonate hardness is not desired, 
then the soda-ash requirement is cal- 


by permission of AWWA.) 


culated only for the amount of non- 
carbonate hardness to be removed. 

(6) Although each chemical is fed 
by a separate chemical feeder, the - 
chemicals may be added together at 
the same point in the rapid mixing 
basin. 

c. Control of softening process. 

(1) Continuous flow measurement 
is essential in order to determine the 
proper feed rate for chemical feeders. 

(2) Chemical feed rate must be in- 
dicated and/or recorded in order to 
maintain the chemical dosage at the 
proper level. 

Analytical determinations of 
the chemical characteristics of the raw 
water are necessary at intervals of 
time, if the character of the water is 
subject to variations; the length of the 
time interval between such analysis 
depends on how much and how fre- 
quent the water characteristics vary. 

(4) Analysis of the process effluent 
for pH, alkalinity, and total hardness 
is necessary to the control of the proc- 
ess and the production of a desirable 
water. 


> 
‘Sj 
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5) Where coagulants are used, the 
ar test method of determining dosage 
Ss an important control test. 

d. Stabilization of the effluent. 

1) Water softened without recar 
bonation has a high pH and is super- 
saturated with respect to calcium car- 
bonate ; from it, calcium carbonate will 
precipitate on filter sand or in the dis- 
tribution system and household heat- 
ers as indicated previously. 

2) Excess lime softened water re- 
carbonated to a pH of 8.3, where all 
of the carbonate is converted to solu- 
will tend to become 
household 


bicarbonate 
particularly in 
water heaters. 

; lo avoid both of these difh- 
culties, recarbonation is usually con- 
trolled to a pH of 9.4 at which a posi 
tive saturation index will exist. 

/) Another method, also used with 
pH control of recarbonation, is 
‘threshold treatment” with a poly 
phosphate chemical. — Most common 
is the sodium hexametaphosphate ; 
commercial brands are sold under the 
Calgon” and “Nalco.” 

[he dosage is on the order of 

to 2 mg/L following filtration of 
the softened water. At Columbus, 
Ohio the dosage is from 0.25 to 0.5 
mg/| 


‘> 


ble 


corrosive 


names 


By a sequestering action, the 
excess calcium carbonate is prevented 
trom precipitating and forming scale 
and water heaters 


in pipes, meters, 


6 ADVANTAGES AND DISADVANTAGES 


a. According to Steel, the chief ad 
vantages of lime-soda softening are: 
1) Total mineral content and hard- 
ness of the water is reduced 
’) The pH of the water is in 
creased which reduces corrosiveness 
of the water and red water troubles 
>) More efficient removal of tur 
bidity of the raw water, particularly 
if the magnesium content of the water 
is relatively high 
/) Better bacterial kill of patho- 
genic bacteria, particularly if the pH 
of the the caustic 
range tor several hours. 
and manganese 


water remains in 


5) Iron are re 
moved 
b. Prof 
idvantages 
1) Large amounts of sludge pro- 
duced which must be disposed of 
2) Operation requires close and 


Steel also lists several dis 


skillful supervision 

3?) Unless recarbonation and sta- 
bilization are practiced, there will be 
incrustation of sand in filters and scal- 


ing in the distribution and 
household services. 
(Ed. Note: Space does not permit 


the inclusion in this issue of section 5e 


system 
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WATER SOFTENING 


and 5f on sludge concentration and 
sludge disposal They will appear m 
the next issue. 





Important—Correction! 

To pages 309-310 of the July issue 

Mr. George B. McComb, a mem- 
ber of AWWA Committee 8310-D, 
has called our attention to several 
errors and statements subject to mis- 
interpretation in Section G on Pro- 
tective Coatings, which appeared in 
the article on Corrosion-ll, on pages 
309-10 of the July issue 


G ... Protective Coatings 
1. . FUNCTION 

a. Coatings are used to interrupt 
both anodic and cathodic reactions. 
Both the escape of cations and contact 
of the metal with water and oxygen 
are prevented. 

b. Coatings are effective in corro 
sion control both internally and exter 
nally for pipes, tanks, etc 











2.. Non-METALS 

a. Paints. 

(1) Paints are used etfectively tor 
the protection of structures against 
atmospheric corrosion, but are not 
very effective against underground or 
underwater corrosion. 

(2) According to the Report of the 
‘Committee on Developments in out 
Knowledge of Corrosion and Its Miti 
gation” of the NEWWA (presented 
at the annual meeting of NEWWA 
in 1949, by Moore, Sears and Rubin), 

paints commonly used in_ water 
works equipment, especially that sub 
jected to submergence or damp at 
mosphere, have asphaltic or bitumi 
nous bases often applied over a base 
coat of red lead”. 

According to a member of 
\WWA Committee 8310-D, “. . . no 
paints, either asphalt or coal tar (bitu- 
minous) bases are applied over a coat 
of red lead for submerged structures, 
pipe or otherwise.” 
Paints and lacquers used in 
connection with cathodic protection 
must be alkali resistant because alkali 
is produced at the cathode. 

#) Paints for protection of metal 
often employ metallic pigment, usually 
zine or lead, mixed with linseed oil. 

5) Aluminum paint is popular for 
elevated tank storage because of its 
effective protection against corrosion 
and its pleasing appearance 

b. Bituminous Linings and Coat- 
ings 


(1) 


> 
f3/ 


Asphaltic materials derived 
from natural or petroleum base are 
not used for coating water mains, and, 
according to AWWA Specifications, 
are not acceptable as part of the in- 
gredients of linings or coatings. 

(2) The cast iron pipe industry 
uses coal-tar pipe dips and steel water 


pipe fabricators use coal-tar enamels 
as provided in AWWA Standard 
Specifications C203-57 for “Coal-Tar 
Enamel Protective Coatings for Steel 
Water Pipe.” 

(3) Methods of applying these coat- 
ings include 

. Dipping in a bath of hot tar. 

.. . Applying molten coatings cen- 
trifugally on the inside; and on the 
outside by either manual or mechani- 
cal means. 

.. . Coatings on specials or fittings 
may be brushed on. 

/) Steel pipe in general is given 
more attention with respect to coat- 
ings, especially external coatings for 
submerged or buried pipes. 

(5) AWWA Specification C 203- 
57 provides for corrosion protection 
of steel pipe as follows: 

For the inside of all pipe, a 
coat of coal-tar primer followed by a 
hot coat of coal-tar enamel. 

For the outside of all pipe 
less than 30-in. in diameter, a coat 
of coal-tar primer followed by a hot 
coat of coal-tar enamel, into which is 
bonded a layer of asbestos felt wrap, 
and finished with water-resistant 
whitewash or kraft paper. 

. The specifications also cover 
the outside of pipe larger than 30-in. 
in diameter, the outside of pipe to be 
placed above ground, and the outside 
of pipe to be placed below ground 
where corrosive conditions are greater 
than normal. 

(6) AWWA Committee 8310-D 
(steel pipe) concluded some time ago, 
based on field studies and other tests, 
that asphaltic materials could not be 
included in AWWA Specifications. 

According to members of Com- 
mittee 8310-D, “‘to date no materials 
of asphaltic nature have been made 
available through petroleum producers 
or the Asphalt Institute, that will com- 
pare with the performance of coal- 
tar enamels.” 

. Any statements in Water Sup- 
ply Engineering textbooks, which in- 
dicate that asphaltic materials might 
be acceptable, should be considered in 
light of the AWWA Committee 8310- 
D actions and opinions. 

c. Cement linings or coatings. 

(no change in this section) 

d. Enamels, Resins and Mastics. 

(1), (2), (3), (4)—No change. 

(5) Mastics are not used in wa- 

ter works practice. 
. . . The composition of mastics, 
methods of applying and other infor- 
mation on mastics may be found in 
an article by Brannon, in Paper No. 
2541 of ASCE Transactions (p. 165, 
1952). 


e. No change. 





Watershed Protection, Reservoir 
Management and Pollution Abatement 


Some factors to be considered 


rI.HE LATE PRESIDENT 

Theodore Roosevelt, an ardent 
conservationist in 1906 called a con- 
ference of the Governors of all of the 
States of the Union to discuss the 
gene ral topic of rivers \t that con- 
he made the rather relevant 
comment to the effect that America 
“has managed to mismanaye all of its 
systems.”? In the fifty 
since that remark was made, 
deal of money, energy, time and dis 


terence 


river years 


a great 


cussion have not materially changed 
its import 

Today some feel that progress re- 
ports indicate real substantial im- 
provement and hasten to recognize 
the vast amount of work done. Others 
feel that progress has been infinitesi- 
mal and the results even objection- 
able to the public interest. A middle 
of the road group, would that 
much must be done that is desirable 
and that known processes and under 
takings should be speeded up,—and 
now. No authority than 
Boss” Kettering is credited with the 
that “In world, 
has to work to his utmost 


Say 


less an 
statement today’s 
evervbod\ 
merely 


to keep even with develop 


ments.” 


Knowledge Requirements 
are Muitiple 

Perhaps this article should be more 
appropriately titled “Know Your 
Watershed and Your River Then 
Protect It.” Knowing one’s water- 
shed is a substantial order, involving 
at least passing acquaintance with 
such endeavors as physical geogra- 
phy, meteorology, geology, silva-cul- 
ture, agriculture, chemistry, sanitary 
engineering, and even animal husban- 
dry. The study of a river is a fasci 
nating thing, involving as it does, 
rainfall, percolation, transpiration, 
runoff, and evaporation; together 
with the many changes which are af- 
fected in the waters of the stream 
flow by its passage through country- 
side, swamp, forest farmland, treat 
ment plants, city homes, industries, 
and disposal systems. It 
makes one thoroughly appreciative of 
the fact that one is dealing with some 
of the interesting and intri 


sewage 


most 














by WENDELL R. LaDUE 

Mr. LaDue is Chief Engineer and Superintendent 
of the Bureau of Water Supply, Akron, Ohio. This 
article is adapted from a paper presented by Mr. 
LaDue before the Statewide Conference on Water 
Supply Problems, sponsored by the Water Re- 
sources Comm., Illinois State Chamber of Comm. 








guing processes of nature ; aided, dis 
rupted and deteriorated, if you 
please, by the strivings and needs of 
mankind. Such being the case, man 
can look to nature for help and usu- 
ally gets it, if he will but allow it 


Watershed Protection 


It is well to recognize at the start 
that erosion is a natural process that 
has been going on for eons of time. 
lhe very rocks upon which many of 
our cities rest are generally sedimen- 
tary in character and hence the re- 
sults of erosion. Flowing water 
causes erosion in proportion to the 
character of the over which it 
and to the extent to which 
that soil is protected by texture, by 
slope, by cover, by use. It is general- 
ly recognized that man has to use the 
soil to exist, but he can also use it 
and at the same time protect it by 
proper land use and by known meth 
ods of crop rotation, crop cover, con- 
tour farming, reforestation, and af 
forestation. In traveling the 
country by plane, train, or auto, it is 
amazing and discomforting to ob- 
serve the thousands of acres of land 
by such a 


' 
SOll 


passes 


over 


lying unprotected even 
simple restorative as reforestation 
However, the fairly recent upsurge 
of real interest in the subject of land 
use, and the progress made in many 
of the central states in the designa- 
tion of existing land allotments to 
grazing, forestry, farming, and farm 
ponds, seems to indicate a more fa 
vorable trend in adequate watershed 
protection. 

In and around Akron, Ohio, affor 
estation and reforestation was started 


in 1922, to the disgust of many, and 
with the support of a few. Today, a 
dissenter is hard to find and many 
have followed this example. When it 
is impossible to own the entire water- 
shed, the least anyone can do is to 
promulgate the power of example as 
a very potent factor in controlling it. 
(Ref. LaDue—Journal, A.W.W.A., 
\ug. 1948). Where results are 
achieved others will copy; it’s human 
nature so to do 

Allow for Siltation 
in New Reservoir 


In Akron there are two reservoirs, 
one only 20-years old and the other 
43-years of age. By siltation, the old- 
er reservoir, with the larger drainage 
area and without earlier watershed 
protection will be filled in about 300 
vears. The newer one, with smaller 
drainage area and with watershed 
protection, will be filled in about 400 
years. Both of these figures are au- 
thenticated by recent siltation sur- 
veys made by independent govern- 
ment agencies. It is believed that 
modern methods of watershed pro- 
tection can be made effective in ex- 
tending reservoir life. As said before, 
and resultant siltation, are 
natural processes. Therefore, it logi- 
cally follows that all reservoirs should 
be designed, wherever practicable, 
with a “built-in” siltation factor. For 
example, a new reservoir on the wa- 
tershed, with a 1000-acre water sur- 
face containing 3.26 billion gallons 
or 10,000 Ac. Ft., with a 400-year 
siltation life expectancy, could have 
that expectancy increased 25%, or 
LOO years by raising its designed level 


less than 2.5 ft 


erT¢ SIC yn. 


A study of the topog- 
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raphy and of the economics of the de 
sign would undoubtedly indicate the 
practicability of such procedure when 
compared with the earlier loss of a 
Reservoirs on watersheds 
siltation problems 
considered. Why 
than ever, re 
siltation as a factor in mul 
pose reservoir planning? 


reservott 
indicating greatet 
could he relativel\ 
not, 


crTii7e 


theretore. more 


tiple-pur 


Reservoir Management 


involves the many tac 
tors ot area sanita- 
tion, siltation, pollution, recreation, 
ind the general factor of public re 
In many areas this may be 
matter of aesthetics, 
costs, and in still others, 
dire need for recreational 
facilities. No general rule can apply 
ll cases, but it appears that some 


This tern 


contingent use, 


lations 
cone purely a 
ih others 


the real, 


ireas are fast approaching acceptance 
the premise that any decision on 
other secondary uses of 
vater impounding reservoirs be left 
entirely to local discretion. The prob 
lem is of such present moment, and 
diversely considered, that the 
Board of the American Water Works 
\ssociation, at its recent meeting at 
\tlantic City, authorized the 
tion of a Task Group to consider and 
background of this 
a matter of national 


uses of do 


recreation of 


crea 


report LITx he 
statement \s 
policy that 

mestic water supply reservoirs should 
l under conditions 


iv permitted 


recreational 


only 


that assure full and positive protec 
safeguard the purity of water 
used by people for drinking and other 


tion to 


The problem 1s 
further complicated by findings, in 
connection with the use of Ohio Riv- 
er waters for domestic use, that raw 
vaters, which contain a very sub- 
stantial amount of industrial and sew- 
and being 
purified by modern treat- 
is to be safe and satisfactory 
the consumers. Herein 
must be a realization and admittance 
of the cost factor and the acceptance 


uses 


clome STi 


can, are 


known 


age pollution, 


ment so 


for 1 by 


hy the public of the added cost for 
* 


service 


Government Recognition 


President Eisenhower said in a re 
cent letter to the Water Resources 
“The development of 
a national clean stream program is 
a step in the right direction. Water 
is one of our most critical resources 
and the pollution of our waterways 1s 
an extravagant waste. As our people 
are alerted to their responsibility in 
this vital area and encouraged to ac 
cept strong voluntary controls origi 
their communities 


' 
Council, In 


nating in local 
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and states, I am sure the national 
health and economy can be strength- 
ened.”* 

The Water Resources Council be- 
lieves that pollution, besides being 
destructive of life and property is 
“the nation’s most extravagant waste 
of water. Pollution abatement is not 
so much a matter of needing strong 
one of 
public’s 
have.” 


anti-pollution laws as it 1s 
winning and keeping the 
support for the laws we now 


Pollution Abatement 

This is a problem wherein big divi 
dends and big stakes are involved, 
way or another. It is a many- 
hut principally three factors 
are involved: (1) To locate, ameli- 
orate, or eliminate known and very 
significant sources of both domestic 
and industrial pollution, (2) To pro- 
hibit, prevent or reduce by all known 
means any new sources of pollution, 
and (3) To utilize fully any natural 
self-cleansing or self-purifying capa 
bilities of the receiving streams (ana- 
lyzing each area separately) consid- 
future possi- 


One 


fold one 


ering present uses and 
bilities 

Protection of surface 
hecome more and more necessary as 
potential capacities are developed in 
critical population concentrations of 
our country. The general public is 
awakening rapidly to the critical re- 
lationship between clean waters, on 
the one hand, and the public health 
and the other. One is 
forced to recognize the build-up of 
concentration and the possible devel- 
opment of new compounds which 
may result as waters progress down- 
with successive use, re-use, 
and passage through multiple water 
plants, distribution systems, and sew- 
age disposal plants. Indicative of this 
are the recent experiences of many 
cities located along the Ohio River, 
with the effects of sewage-borne syn- 
thetic detergents. Manufacturing 
processes are continually producing 
and puzzling com 
unknown capabilities. 
This poses the question: Should the 
pollutant be segregated and treated 
at the treatment more 
cheaply and more efficiently accom- 
plished at the water plant? Much has 
been said on both phases 


supplies will 


welfare on 


stream 


new, strange, 


pounds with 


source or is 


Over the years, the policies of pol- 
abatement exercised by both 
cities and industries have been, at 
best, devoid of most principles of 
good or decent housekeeping.* Sew- 
age downstream so that the 
otfender’s neighbor, not the offender, 
suffers. How long will it be until re- 
sponsibility is fully recognized by the 
general public? Fortunately there are 


lution 


Pot s 


concrete evidences everywhere that 
such recognition is gaining strength ; 
again for example, the Ohio River 
Compact. 


Adequacy of Water 
Resources Questioned 

The increase in per capita use of 
water in the U.S. raises the question 
as to the adequacy of our existing wa- 
ter resources to meet foreseeable fu 
ture demand. The re-use of water has 
not as yet been explored to its full ca- 
pabilities, not even in areas of pres 
ent scarity.° This foretells the im- 
mediate necessity of source inven- 
tories and of no little self-searching 
into our ingenuity in the use and re- 
use of water and the abatement and 
control of obnoxious and harmful 
wastes, It must be realized that even 
though pollution abatement be at- 
tainable, the problems of proper use 
and better conservation will still re- 
main factors of great importance in 
the proper solution 


New Demands on 
Water Treatment Facilities 


The problem of water quality has 
been well labeled as a “rat-race”’ be- 
tween pollution on the one hand and 
purification and treatment on the 
other, with the margin of safety, in 
general, narrow and oftimes precari- 
ous. Up to now, conventional water 
treatment plants have handled the 
situation with marked success.‘ 
There is evidence, however, that fu- 
ture demands may be imposed be- 
yond the capabilities of plants and 
facilities now provided and not read- 
ily subject to radical improvement. 
In theory, the adjustment of water 
treatment for pollution control can be 
amenable to successful simple proce 
dures. “It would involve the proper 
design, construction, and operation 
of a highly flexible water treatment 
plant, including every physical, chem- 
ical, and biological facility known to 
science.”” To date, it is not believed 
that such a plant has ever been built 
by any city or industry. In the sim- 
plest ultimate terms, “pollution is the 
fouling of natural water by wastes to 
such an extent that the water is ren- 
dered in varying degrees unsuitable 
for human consumption or for in- 
dustrial purposes.” As shown by the 
Ohio River experiments, heavily pol- 
luted waters may be successfully 
treated by varied combinations of 
known conventional processes for 
various uses. The treatment becomes 
a matter of degree rather than type 
in most instances ; biological processes 
are indicated, and of course, there 
emerges the item of additional costs. 





Technical Advances or 
Legal Restrictions 


In our industrial world it is be- 
coming apparent that stream pollu- 
tion is a natural result of modern liv- 
ing. Is it wishful thinking to assume 
that the arts and sciences of this same 
industrial world will prove adequate 
compensation? Is this “nip and tuck” 
race to be considered a minor gamble 
are in evi 
well 


when such large stakes 
dence? Today's 
prove to be tomorrow's near disaster. 


gamble may 
The problem is constantly changing, 

older problems fade away to be re- 
placed by new, more fascinating ones, 
vithout the adjunct of comparable 
previous experience so important to 
successful solution. \WWaterworks men 
ire in the middle and would like to 
pose this question to their civic lead 
‘rs: “Are you willing to have this 
otfensive water 


rive! become an 


course as a part of the price of in- 
dustrial development of the river ba- 


sin?’ 


Che 


waterworks man and the in- 


WATERSHED PROTECTION 


dustrial engineer prefer a frank ap- 
proach to the question. They are re- 
alists, they like to arrange their prob- 
lems in an orderly manner so that 
they may have reasonable assurance 
that a logical solution will result. In- 
dustry is doing much, both actively 
and by research, to reduce stream 
pollution. If there be any criticism it 
can be found in the realization that 
many heavily attended conferences of 
industry publicized, hence 
there persists the public misunder 
standing that littie or nothing is be 
ing done. As a matter of plain fact, 
leaders of major industries have long 
since determined upon the fundamen- 
tal policy that the production, pro 
cessing, and disposal of wastes shall 
be an integral part of the design of all 
new and expanded plants and pro- 
foreward look 


are not 


cesses. This is a very 
ing step, tailored to meet new prob- 


lems with new solutions.* 


Past events have proven that laws 
of prohibition do not always correct 
or abate pollution of our water 


505 


courses. B.O.D. is not satisfied by, 
or acidity neutralized by fines as- 
sessed and paid as a result of court 
action. Corrective measures must al- 
ways be technical, not legal. On the 
other hand, it cannot be said that 
legislation is not necessary—it must 
always be on guard and provide a 
measure of protection. It is pertinent, 
however, that such legislation and 
regulations not exceed the proven 
arts and sciences of waste disposal 
and water treatment. When the pub- 
lic requires that our industries oper 
ate, and decree at the same time that 
stream degradation cease, we know 
that cooperative efforts must produce 
a workable answer. 


Re erences 

Wolman—Jour. AWWA, July, 1946 
\.P.W.A. Newsletter, June, 1957 
Wolman—Jour. AWWA, July, 1946 
Poole—Jour. AWWA, July, 1954 
Wolman—Jour. AWWA, April, 1952 
Faber—Jour. AWWA, January, 1951 
Hedgepeth—Jour. AWWA, June, 
1947 

Hedgepeth—Jour. AWWA, January, 
1951 
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Industry and Municipalities 
Cooperate to Solve Stream 
Poliution Problem 


lhe Somerset-Raritan Valley Sew 
‘rage Authority and the American Cy 
iunamid Co. have entered into a formal 
agreement with the official signing of 
1. 20 year contract covering the sec 
ondary treatment of municipal effluent 
from Somerville, Raritan and Bridge 
water Township. 

The signing of the agreement cul 
minated many years of painstaking 
work by the management of Cyanamid 
and the Boroughs of Somerville, 
Raritan and Bridgewater Township 
to develop a workable industry——com 
munity solution to pollution problems 
in the upper Raritan River 

Under terms of the contract, Cy 
anamid has agreed to treat the wastes 
of the three 
cost in its new $4,500,000 secondary 
sewage treatment plant, now under 
construction, These wastes will, how 
ever, first be given primary treatment 
by the Authority in a new primary 
treatment plant to be built by the 
\uthority, itself, adjacent to the Cy 
anamid plant. 


soroughs at a reasonable 


It is estimated by the Authwrity’s 
engineers that annual savings to the 
municipalities participating in the 
joint endeavor will be approximately 
$38,000 a vear. The communities will 
save capital costs and amortization 
charges since, under the agreement, 
they will not be required to incur the 


expense of building secondary treat 
ment facilities and assuming 
additional operational costs. At the 
same time, the contract provides the 
three municipalities with adequate 
safeguards should their effluent prob 
lem increase during the next 20 years 
because of anticipated growth in their 


these 


populations. 

Total project costs for the Somerset 
\uthority covering the erection of the 
primary treatment plant and the inter 
ceptor sewer from Bradley Gardens 
to the plant site, are now estimated 
at about $2,850,000. This is substan 
tially less, of course, than would have 
been the case had the Authority de 
cided to build its own secondary facil 
ities. 

The agreement provides that should 
Cyanamid go out of business at Bound 
Brook during the 20 year period, it 
will still make available to the Au 
thority, at no cost, a part of its facili 
ties with which the Authority can give 
its effluent secondary treatment. The 
three member municipalities are guar 
anteed facilities for secondary treat 
ment for their effluent for the life and 
any extended period of the contract 
This defers for them the time when 
they might have to build their own 
secondary treatment units. 

The contract further provides that 
when the 20 year period or an ex 
tended period is concluded, Cyanamid 
will give the Authority permission to 
build a pipeline through Cyanamid 
property so it will still be able to dis- 


charge its effluent to the Raritan 
River. 

In the words of F. L. Hess, Chair 
man of the Authority: ““This contract 
represents a real step forward in 
solving the problems of stream pollu 
tion and shows what can be done 
when industry and local government 


work together in good faith.” 





A Seminar on Oxygen 
Relationships in Streams 


\ three-day seminar on oxygen rela- 
tionships in streams will be held by 
the U. S. Public Health Service at 
the Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio, Oc- 
tober 30 to November 1, 1957. 

Purpose of the meeting is to stimu 
late research through interchange of 
recent available information 
about problems related to the dis- 
solved oxygen resources of streams 
With the growth in sewage and in- 
dustrial waste treatment, the subject 
of dissolved oxygen resources of 
streams has taken on major economic 
significance. Names of those on the 
list of lecturers reads like a roster of 
“Who’s Who in Sanitary Engineer 
ing. 

Advance copies of the program and 
information about attendance may be 
obtained by addressing the Director, 
Robert A. Taft Sanitary Engineering 
Center, Cincinnati 26, Ohio, attention 
W. W. Towne. 


most 
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POSITIONING DEVICE mourted on valve 10 miles from control unit translates wired impulses into action 


Digital Remote Control and 


Telemetering 


System 


Unique valve control by dial system used by Metropolitan Water District of Southern Calif. 


yes METROPOLITAN Water 
listrict of Southern California, 
iqueduct from the Colorado 
River is the longest and largest do- 
mestic water supply line in the world, 
operating a novel remote con- 


4 hose 


is now 
ind telemetering system used in 
conjunction with the positioning of a 


1 


valve on one of their distribution lines 


' 
trol 


\lthough valve control and position 
telemetering is not necessarily new in 
the water industry, a system operat 

g Corona Del Mar reser 
voir and a location in Santa 
\na, Calif., is unique in the industry 
[his system is unique in that it is of 
. digital character, employing the very 
inalog-to-digital converter and 
ligital transmission techniques. Ad 
the system lie in the ex 
treme with which data are 
transmitted regardless of the changes 


ing between 


valve 


latest 


ntage s oT 


accuracy 
if characteristics of the transmission 
link 

Functionally, personnel living adja 
the are able to ob 


cent to 


reservoir 
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by J. R. BURGARD and D. E. WASSALL 
Respectively, Applications Engineer and Head of Application Engi- 
neering, Data Transmission Division, Bendix Aviation Corp., North 


Hollywood, Calif. 





serve the level of water in the reser- 
voir. At various intervals, dependent 
upon demand, the position of a valve 
in a 36-inch main feeding the reser 
coir must be altered to maintain the 
reservoir level reasonably constant 
In former years any change in the 
position of the valve required that an 
operator drive 10 miles in each direc- 
tion in a pick-up truck to the valve 
location and making an educated guess 
as to how much further to open or 
close the valve to compensate for the 
changed demand rate. 

The new system, which is 
first of the Bendix “Electro 
Span” Digital Telemetering Systems 
commercially installed, permits opera 
tion of the valve, as well as telemeter- 
ing of the position of the valve, over 


one of 
the 


a leased simplex telegraph circuit. 
which is the lowest cost leased circuit 
available. 

The operator at the reservoir, upon 
observing the need for change of posi- 
tion of the valve, merely steps to a 
telephone dial mounted on a panel, 
and dials according to the following 
code. Dialing numeral 2 causes the 
electric valve operator to be energized 
in such a manner as to cause the valve 
to open wider. Dialing number 3 en 
ergizes the valve positioning device 
in such a manner as to cause the valve 
to close. Dialing numeral 1 stops the 
change of position of the valve. 

The full-scale travel from full open 
to full close of the valve takes approx!- 
mately 19 minutes, and the operator 
is able to observe, automatically tele- 





metered at 1-minute intervals, the po 
sition of the valve to % percent in- 
crements. The valve position as tele 
metered is recorded on a continuous 
strip chart on a 1-month roll. 

Electrically, the system operates 
without the use of vacuum tubes, em 
ploying time-proven  telephone-type 
relays and stepping switches. An elec 
tro-mechanical analog-to-digital shaft 
position converter (code disc) 1s 
geared to the valve shaft. As the 
shaft rotates through its full change 
of position 200 different codes are 
experienced on the coder. A rotating 
assembly, triggered every minute, cy 
clically scans the code disc and trans 
mits a series of d-c pulses in an 8-digit 
code identifying the position of the 
valve 

Command orders, which are trans 
mitted in the opposite direction by 
dialing the operator’s telephone dial 
position a minor switch to the selected 


position in order to effect the ener 


gization of the proper coil in the re 
versing motor starter for a_ valve 
operator 

In approximately one year of op 
eration, following the original instal 
lation and de-bugging (including a 
shorted telephone circuit), the only) 
failures which have been experienced 
were those in connection with the cy 
cling timing motor and are mechanical 
in nature. Steps have been taken re 
cently to reduce the duty cycle by a 
factor of six on this motor, as well 
as to re-orient the motor to experi- 
ence longer motor bearing life 

Use of the strip chart record output 
permits direct compilation of total 
flow quantity information, inasmuch 
as a continuous plot is shown of valve 
position vs time. Because the District 
operates with an essentially constant 
head, it is a simple matter to extra- 
polate total flow quantity from this 
strip chart 

The manufacturer of the telemete1 
ing equipment has advised the user of 


DIGITAL REMOTE CONTROL 


CONTROL UNIT consists of dialing device (lower right), telemetering valve position 
indicator is mounted on wall panel. 


the availability of equipment for au 
tomatically maintaining constant res- 
servoir level through the means of a 
float gauge in a stilling well in the 
reservoir itself 

\ long-range view of the use of 
eugipment of this type shows many 
interesting possibilities. Because the 
information concerning the valve posi- 
tion is received in digital form, it can 
be readily seen that ultimate operation 
of a pipeline network can be mate- 
rially aided by use of a computer 
working on the incoming digital in 


formation, representing valve position. 
flow, temperature, and other measure 
ments 

\ system of this general type al- 
ready exists (also designed and sup- 
plied by Bendix) in which weather 
information is collected from a num- 
ber of remote points in much the same 
manner as the information concern- 
ing the water valve position. These 
data are automatically placed on 
punched cards and then fed to a com- 
puter for use in short-term weather 
predictions 


BALANCING RESERVOIR whose level is maintained through remote positioning of valve by dialed impulses. 
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Concentration of Impurities in Water 


M ANY PROCESSES require de- 
ionized or distilled water that con 
tains a maximum of 5 ppm of dis- 
solved elec troly te However, such 
high purity water is more ce rrosive 
toward and steel than is 
pure water, especially in the presence 
oxygen. Concentrations 
of electrolytic impurities in water can 
be estimated through use of the nom- 
ograph, which is based on a chart 
Friend? that was calculated 


iron less 


of dissolved 


riven by 


from ion conductance data presented 
by Glasstone’®. 

The index line on the chart, which 
was constructed by well-known meth- 
shows that if the conductivity 
of water known to contain only so- 


ods', 


A nomograph 
by D. S. DAVIS 
Professor of Engineering 
University of Alabama 
Tuscaloosa, Ala. 


dium chloride is 7.4 micromho-cm at 

18° C., the concentration of that im- 

purity is 4 ppm 
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How to Make 


Alkalinity Measurements in Water 


HE 10TH EDITION of Stand 

ard Methods for the Examination 
of Water, Sewage, and Irdustrial 
Wastes’ introduced a new concept 
into the procedure for the determina 
tion of alkalinity in water. This con 
cept is that the equivalence point in 
the titration varies with the toial alka 
linity and that, therefore, different 
equivalence points must be selected 
for the titration of waters of different 
alkalinities. According to Standard 
Methods the following pH values 
should be used as the equivalence 
points for the corresponding total al- 
kalinities as calcium carbonate: pH 
5.1 for total alkalinities of about 30 
mg/l, pH 4.8 for 150 mg/1, and pH 
4.5 for 500 mg/1. 

Although the term equivalence 
point and its method of calculation 
are well known to chemists, the plant 
operator who makes alkalinity titra 
tions may be confused by this new 
complication in Standard Methods 
It is the purpose of this paper to pre- 
sent, in as simple a form as possible, 
a discussion of alkalinity and its meas- 
urement 


Definitions 


Alkalinity is a measure of the 
quantity of basic compounds present. 
It is measured by titration with an 
acid of known strength. Alkalinity in 
water is due principally to carbonates, 
hicarbonates, and hydroxides. Bor 
ates, phosphates, and silicates also 
contribute to the total alkalinity; 
since their concentration is usually 
small, especially by comparison with 
the carbonates and bicarbonates, they 
are customarily neglected in calcula 
tions 

The pH of a solution is a measure 
of the intensity of acidity or akalin- 
ity. pH is measured on an arbitrary 
scale from 0 to 14. It should not be 
confused with alkalinity which is a 
measure of quantity. 

The equivalence point is that point 
in a titration at which an amount of 
a standard solution exactly equiva- 
lent to the substance sought has been 
added. This is also known as the 
theoretical end point. In an alkalinity 
determination the equivalence point 
corresponds to that pH at which the 
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acid is exactly 
alkalinity 


quantity of added 
equal to the quantity of 
present in the sample 

The end point of a titration is that 
point at which an abrupt observable 
change occurs. Ideally this is at the 
equivalence point. In an alkalinity 
titration using indicators, the color 
change does not necessarily occur at 
the theoretical end point. This may 
lead to an appreciable error in the 
titration. When using a pH meter, 
however, an abrupt change in pH is 
observed at the theoretical end point 


Theoretical Discussion 


When sulfuric acid is gradually 
added to a solution of sodium car 
bonate, two reactions take place 
First, all of the carbonate is convert 
ed to bicarbonate : 

2Na*+ + 2CO.= + 2H+ + 

2Nat + 2HCO } 


S0,= = 
SO, (1) 


Second, after all of the carbonate has 
been converted, the resulting bicarbo- 
nate is converted in turn to carbonic 
acid: 
2Nat+ + 2HCO 
2Nat*+ + 


+ 2H+ + SO. @ 
2H:CO;, + SO, (2) 


Plotting the results of such a titra 
tion of sodium carbonate, using milli 
liters of standard acid as the abscissa 
and pH as the ordinate, the curve 
shown in Fig. 1 is obtained. This 
curve is typical of a carbonate system 
in that it shows two equivalence 
points. Point B is the bicarbonate 
equivalence point; that is, the pH at 
which all of the carbonate has been 
converted to bicarbonate (Equation 
(1) above). This occurs at pH 8.3 
Point C is the equivalence point for 
carbonic acid; that is, the pH at 
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which all of the bicarbonate has been 
converted to carbonic acid ( Equation 
(2) above). In the determination of 
alkalinity in water, Point C is of 
prime importance because it indicates 
complete neutralization of the 
present. 

The pH at these end points can be 
calculated for any given set of con 
ditions. Since the titration involves 
two equivalence points, there are two 
ionization equilibria to be considered: 


bases 


CO + H+ = HCO (3) 
and 


HCO + H+ <2 HCO (4) 


Che ionization constant for reactions®, 
Ks, is expressed as 


[H*] 
[HCO,.-]} 


[CO,=] 


iN 


] vields 


[HCO,;~] 
[H*] K (6) 
[CO;=] 


Converting to logs of the reciprocals 
we have 


I [HCO,~-] 
f [CO,=] 


Solving for [H 


(7) 


Since log equals, by defini 
[H*] 

tion, pH. equation (7 
written 


mav be re 


l [HCO,;~] 
pH = lo log , (8) 
K [CO,=] 
Ky, the ionization constant is known. 
It equals 4.7 x 10-™. Substituting, 
we find 
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l 
log - ~ 
[47 x 10-"] 


[HCO,;~] 


[CO.=] 


[HCO,~] 
[CO;=] 


In the same way, equation (4) 1s 
solved. K,, the ionization constant, 1s 


[H+] [HCO,-] 
[H:COs] 


(10 


(11) 


[HeCOs] 
[HCO;~] 

7, then 
[H:COs] 
[HCO,-] 


Using equations (10) and (13), 
the equivalence points for a series of 
titrations of solutions of different al 
kalinities were calculated. These are 
shown in Table 1. It is clear from this 
table that the bicarbonate equivalence 
point occurs consistently at a pH of 
0.1. However, it can also be 
seen that the carbonic acid equiva 
lence point varies rather widely and 
decreases with increasing alkalinity 
Chus, the recommendations of Stand- 
wd Methods are entirely consistent 
with theory 


(13 


R3 


Practical Considerations 


In the analysis of unknown sam 
ples it is obviously impossible to 
know the total alkalinity or the cor 
rect equivalence point to use in meas- 
uring the total alkalinity. This diff- 
culty may be eliminated in several 
ways: (1) Titrate the sample to any 
arbitrary pH end point around 5 to 
establish the order of magnitude of 
total alkalinity. Use this approxima- 
tion to select the correct equivalence 
point and complete the titration, or 
(2) select a pH for routine use on 
all samples which will provide a mint 
in the total alkalinity 


mum error 





TABLE | 


Equivalence Points 
Calculated for Different Alkalinities* 


Equivalence Point 
Carbonate- Carbonate- 
Bicarbonate Carbonic Acid 


Alkalinity 
mg/|! 
es CaCO, 


4 





J with 0.02N H2SOs 
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ALKALINITY MEASUREMENTS IN WATER 
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Fig. 7. Titration curve of 1,000 mg/1 NA.O,. with H_SO, 


The 9th and earlier editions of 
Standard Methods used the second 
alternative. By specifying methyl or- 
ange as the indicator the end point 
was taken at about pH 4.3. The er- 
rors resulting from the use of pH 4.3 
as the end point in the determination 
of total alkalinity may be consider- 
able. They are shown in Table 2. 
Note that at low alkalinities the error 
is large, but that it decreases as the 
alkalinity increases. For good reason, 
then, the 10th edition of Standard 
Methods has changed the recom- 
mended procedure. 

The first alternative given above 
is, however, not a universally accept 
able one since it involves additional 
complications which may thoroughly 
discourage the plant operator. Our 
laboratory has simplified this by us- 
ing a single pH value as the end 
point for all alkalinity titrations; by 
carefully selecting this value, we have 
minimized the errors. The pH of 
choice is 4.8. In Table 3 are shown 
the errors which are much smaller 
than those obtained with a pH of 4.3. 

It is true that the selection of pH 
4.8 as suggested here, or the sliding 
pH values given by Standard Meth 
ods, means that methyl orange can 
as the indicator. How 


not be used 


ever, inspection of Table 2 shows 
that the error in total alkalinity, when 
using methyl orange as indicator, is 
5 mg/1, or very close to it. Therefore, 
those who are familiar with methyl 
orange and wish to continue its use 
may simply subtract 5 mg/1 from the 
methyl orange alkalinity and be with- 
in one percent of the actual value. 
Methyl orange is, unfortunately, a 
notoriously difficult indicator to use. 
The mixed brom cresol green-methy] 
red indicator given in Standard 
Methods, or, better yet, the methyl 
purple indicator suggested by Fleish- 
er* and Frey* would be preferable. 
This indicator has a very sharp color 
transition from green to purple at 





TABLE 2 


Deviations in Total Alkalinity 
Using pH 4.3 as End Point 


Total alkalinity Total observed 
at theoretical alkalinity using 
equivalence pH 4.3 as end 
point mg/! point mg/| 

30 35 

60 65 

150 156 

200 206 

500 505 

| 000 1,005 


Devia- 
tion % 
+167 
+ 8.3 








pH 4.8. Ideally, a pH meter can be 
used. 


Summary and 
Conclusions 


The relationship between the total 
alkalinity and the equivalence point 
in the titration of total alkalinity has 
been verified. 

lo eliminate the sliding scale of 
pH end points for samples of differ- 
ent alkalinities, it is suggested that 
pH 4.8 be taken as the end point in 
ull titrations. This pH can be accu 
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TABLE 3 


Deviations in Total Alkalinity 
Using pH 4.8 as End Point 


Total alkalinity Total observed 
at theoretical alkalinity using 
equivalence pH 4.8 as end 
point mg/! point mg/! 

31.5 

62 

50 


97 


511 


rately measured by means of methyl 
purple indicator or a pH meter. 
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Intelligence Needed to Prepare for Future Water Demands 
So Says AWWA Secretary Jordan at APWA Meeting 


Speaking before the General Con 
ference of the Amer. Public Works 
\ssn. in Philadelphia on Sept. 24 
Harry E. Jordan, Secretary of 
AWWA said, “Provisions for the 
future water demands of the growing 
American population and expanding 
industries can be made from the coun- 
try only if intelligent land use be- 
comes the fashion and water storage 
developments are made to meet the 
period when day-by-day normal 
stream flow will be inadequate.” 


, 


Quoting the phrase “the American 
oasis,” the title of a recent book by 
idward Higbee, to describe Amer- 
physical advantages, Jordan 
stated that, in agricultural and indus- 
trial potential, based upon climatic 
and rainfall conditions, no other part 
of the globe is as favored as the tem- 
perate zone of the U. S. Having been 
blessed with such abundance, he con- 
tinued, we, as a nation, do not rec- 
ognize the immense value of those 
conditions. For the future, however, 
if we are to meet the greatly increased 
demands of growing populations, in- 
dustrial development, and the more 
lavish water-usage habits of the Amer- 
ican public, it is urgent that we begin 
now to work toward permanent na- 
tion-wide pro- 
grams 

“The primary responsibility for 
water conservation measures,” Jordan 
continued, with the farmers. 
Many of the present difficulties, as 
well as the difficulties which are clear- 
ly envisaged for the future, lie at the 
doorstep of the agricultural popula- 
tion of the United States.” He went 
on to describe how improper land use 
is not only destructive of our best 
farm areas, but results in an eventual 
chaos of uncontrolled water waste and 
further erosion and depletion. Not 
only is useful top soil carried away 


ica § 


water conservation 


“rests 


by winter rains coursing across bare 
unterraced fields, he said, but the 
streams and the reservoirs fed by the 
streams are gradually filled up with 
the washed-away soil. Under those 
circumstances, valuable water neither 
benefits the soil nor is stored for fu 
ture periods of drought; it merely 
washes its way back to the sea. “In 
the eastern part of the United States, 
Jordan stated, “from the Missouri and 
the Mississippi to the Atlantic coast, 
existing reservoirs cannot long serve 
as reservoirs unless the habits of the 
agricultural population on the water- 
sheds of these streams are changed. 
Once a reservoir site is silted up and 
lost, it can never be replaced.” 

Using the Missouri River water- 
shed areas as an example, Mr. Jordan 
said that unless soil conservation 
measures are enforced on the Mis- 
souri River watershed, “the entire 
construction program will be lost for 
any useful purpose at the end of two 
or three centuries.” He went on to 
discuss the need for an inter-depart- 
mental agency at Cabinet level to 
develop and promote integrated think- 
ing and planning of land and water 
use and conservation 

In relation to water for municipal 
and industrial uses, Jordan pointed 
out that the rapid increase of concen- 
trated populations makes it “impos- 
sible for any city of importance not 
located on the Great Lakes or the 
main stems of the Missouri, Missis- 
sippi, or Ohio Rivers to omit from 
its development plans the construc- 
tion of water storage reservoirs.” 
Here, again, he stressed the impor 
tance of intelligent land use and water 
conservation 

In relation to industry he showed 
how it has been proved that success 
ful production can be carried on under 
strict water conservation practices 
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which bring water requirements down 
to as little as one-fiftieth the amount 
used when water conservation is not 
practiced. 

In closing, Jordan stated that “am- 
ple supplies of food and water for all 
people who wish to live in this country 
can be forseen. Intelligence, however, 
must be the watchword in achieving 
those objectives.” 





lraq-Saudi Arabia Seeking 
Consulting Engineering Services 
For Projected 465-Mile, $28 Million 
Water Pipeline 

An agreement has been reached be 
tween Iraq and Saudi Arabia calling 
for the construction of a 465-mile 
water pipeline from a point on the 
Euphrates River near Suq al-Shuyukh 
in Iraq to Riyadh, Saudi Arabia. 
Overall cost of the project is esti- 
mated at $28 million. 

The Saudi Arabian Government, 
which will be largely responsible for 
constructing the project, is seeking 
the services of an international con 
sulting engineering firm to make a 
thorough study of the practical as 
pects of the projects. United States 
firms interested in participating in 
any phase of the engineering or con 
struction of the proposed pipeline can 
obtain additional information from the 
U.S. Embassy in Jidda, Saudi Arabia 

Preliminary plans indicate the work 
will include two 32-inch pipelines, a 
purifying and pumping station near 
the starting point, several booster 
pumping stations along the way and 
outlets for irrigation in cultivable 
areas. The project, it is estimated, 
will supply Riyadh with 30 million to 
40 million gallons of drinking water 
daily 


Ain't Nature Wonderful 


The only thing that can cheat some | 
people out of the last word is an 
echo 
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Electrical 
Supervisory 
Controls 





by MARVIN H. SCHROEDER 

Mr. Schroeder is Director of Utilities for the City 
of Vancouver, Washington. Since his appointment 
as Director in 1952, he has been a moving force 
in the adoption of supervisory controls for Van- 
couver’s water and sewage facilities. 





2 gene Cir, Vancouver, Washington, celebrated its 
one-hundredth birthday on January 23, 1957 and has 
the fifth largest city i the State, with a popu- 

$2 OOO 
did not own its water supply until June 1, 
vas purchased from “Peoples Water and 
which at the time of purchase had some 


Department today serves an area of ap- 
twenty square miles and has some 15,000 
ving a population both inside and outside 
ne 52,000 people. The supply of water for 

obtained from two sources, springs and 

llsworth springs, located five miles East 

2.0 to 2.7 M.G.D 

rteen deep wells located throughout the 

lls deliver 25.9 M.G.D., they vary in depth 
287 ft and deliver from 1,000 to 2,000 gpm 
p turbine pumps are driven by 100 and 150 hp 
motors. There are also six auxiliary gas powered 
for four of the deep wells and two for the booster 


1s received, the rest is 


ase of electric power failure 
rom Ellsworth springs and that pumped 
p wells is delivered to four ground level stor- 
oirs of 14.8 M.G. capacity and four elevated 
1.3 M.G. storage capacity. Due to the terrain, 
necessary that approximately one-third of the water 
is repumped from ground level storage reservoirs 
to elevated storage tanks 
nber 1952, a complete study was conducted 
of all water and sewer facilities \fter several months 
the report showed the most trouble and expense was in 
pump controls and various water level operations. 

It is upon this investigation and the distance between 
the various pumps and reservoirs, that a complete new 
system of controls was installed to automatically control 

tions at one central station 

During the study, contacts were made with other City 
Water Departments and inspection trips were made to 
determine the type used with the most success, and also 

ild be best suited for the Vancouver system. 

idopted requires no radio tubes, or radio 

positive application is used to each of the 

a transmitter, receiver 
This is a de- 
ge because, in the event of a line power 
does not in any way affect the rest of the water 


unit, consisting ol 


ire on one separate circuit 


s to control and recordings 


System Automaticaily Performs Control and Alarm Functions 


Each system has its own alarm and also a red light 
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Main Control Panel and the Author 


under each recorder for the quick location of trouble. A 
test button on each system is also available at the main 
station to check all equipment at the other stations. Each 
deep turbine well has a metered timer showing running 
time and gallons of water pumped. 

These controls will automatically permit the use of 
all gravity spring water to be used before the deep well 
turbines are started. In case of complete power failure, 
protection is provided by means of a battery hookup for 
alarms. There is also available a secondary source of 
electric power. 

Hand-off automatic switches are used by servicemen 
to check all equipment in a pump house without inter- 
ference with the automatic control system. Before the 
installation of this automatic equipment five men were 
required for checking reservoirs and pumping stations; 
today one man performs these duties, as well as repair- 
ing meters and checking the control panel. He can tell 
at a glance the water levels in all reservoirs and tower 
tanks, how many pumps are in operation and which one 


is on the line. 


System Also Controls Sewage Plant 

Night watchmen are no longer used at either the wa- 
ter station or the sewage treatment plant, as the same 
type of controls are also installed in six sewage pumping 
stations, and at the treatment plant. At the close of the 
second shift change at 11:00 p.m. each operator turns on 
a switch which places the main control panel in complete 
charge of all operations and then goes home. 

At the main control center, a house is occupied by 
one of our servicemen. An alarm has been installed near 
his bed, so that in case of any failure in the system it 
would be transmitted to his alarm from the main control 
panel by two short rings for sewage and one continuous 
ring for water. If there is any trouble at night he looks 
at the main control board, determines the trouble and its 
location and then calls the serviceman and instructs him 
as to the trouble and its location. Before returning to 
bed, he has a reminder that he sets for thirty or more 
minutes, that if repairs are not made by that time, the 
alarm will sound again. 

From our experience a full reservoir is getting all the 
return for your capital investment. Also, more person- 
nel working on other improvements is making progress, 
rather than just making calls to see if reservoirs are full 
and pumps are operating. 

These controls have been in operation successfully for 
the past four years and have more than paid for them- 


selves. 
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ELECTRICAL SUPERVISORY CONTROLS 


Jack Plugs for Pump Alternation 
The plug-in arrangement above was included so that pumps 
could be alternated as to the sequence of operation. Such as, 
number four pump can be in position one and two in position 
three, etc. This feature is good during winter months to keep 
pumps in top operating condition; by preventing them from 
This changing of pumps from one 


gathering moisture while idle 


Receiver at Pump House 

This receiver is located at the pump house. It is always in direct 
synchronization with the timer at the transmitter. Any trouble 
at the receiver in the pump control house will be transmitted 
to the main control panel by a five second alarm every sixty 
seconds; whereas, trouble at the transmitter sounds a continu- 
ous alarm. This difference in alarms saves time and provides 
instant information as to the location of the trouble 


position to another is done at the main control panel. No trips 


to other stations or pump houses are necessary 


Transmitter 

This transmitter operates from the reser- 
voirs. It controls all pumps automatically 
transmits the water level signal to the main 
station and also operates the recorder at the 
main station. The water level can be read 
at the transmitter at all times. Visible fuses 
(light globes) are used to protect leased 
wires and also provides protection for the 
transmitting instrument. A sixty second disc 
is used as a master timer for all equipment 
on the system. All controls are automati- 
cally reset in unison. Plug-in type relays 
are easily replaced 





Delay Relay 

The delay relay was installed to provide 
protection against equipment becoming 
damaged. If a power failure occurs, this 
relay will not permit the pumps, which 
were on line at the time of power failure, 
to come back on line immediately upon 
restoration of power. First, the booster 
pumps will start two minutes apart; then 
the deep well turbine pumps will have time 
to go through a back spin, if they are not 
the ratched type, and then come on line 
fifteen to twenty minutes apart or at any 
desired time setting 


Recorder 

This is‘one of the recording instruments at 
the main control station. Recordings are 
made on: water levels at reservoirs; num- 
ber of pumps in running position; which 
pump is in operation; and trouble, if any 
and its location. Water levels are main- 
tained to within three inches of the over- 
flow lines in all reservoirs and tower tanks 
Provisions are also available here to manu- 
ally start and stop pumps at well and 
booster locations throughout the entire wa- 
ter system. This feature makes it possible 
to test any of the pumps at any time 
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AERATION tanks in activated sludge plant at Connersville, Ind 


Compressed Air Applications 
In Sewage and Water Works 


From the aeration of sewage 
works, compressed air plays 


“ EWAGE treatment requires com- 
S pressed air at various pressures 
ind in varying quantities throughout 
most of the processes employed. From 
the aeration of grit chambers through 
the pneumatic conveying of dried 
sludge, compressed air demonstrates 
its versatility. Regardless of the size 
or type of treatment plant considered, 
compressed air is a necessary ingre- 
dient in a multitude of applications. 
Municipal water supply sources nor- 
mally consist of wells, reservoirs, lakes 
or rivers; the water from each re- 
quires pretreatment. The principal ob- 
jectives of pretreatment are to provide 
water not only free of harmful bac- 


to zeolite softening in water 
a significant role 





by J. L. HYLTON 


Compressed Air and Gas Institute 
Clevelend, Ohio 





teria, but also of low hardness and with 
good taste. Pretreatment may consist 
of filtration, sedimentation, demineral- 
izing, aeration, coagulation, softening 
and carbonation. Compressed air may 
be utilized to make water available 
from wells through air lift pumps or 
starting engine-driven pumps, in pre- 
treatment processes, and in the laying 
and maintenance of mains to distribute 
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the water for residential and industrial 


consumption. 


Aeration 


Aeration is the common method 
used to keep sewage and sludge 
aerobic and agitated in effecting sta- 
bilization by the activated sludge proc- 
ess. Aeration mixes the primary treat- 
ment effluent with the activated sludge, 
keeps the sludge in suspension, and 
supplies the oxygen required in the 
biological oxidation This 
process utilizes compressed air by dis- 
charging it through submerged diffus- 
ers of porous materials installed at or 


pre cess. 








COMPRESSED AIR APPLICATIONS 


LARGE rotary blower supplying air to sewage aeration tanks. 


near the bottom of a tank under a 10 
to 15-ft depth of sewage. The diffus- 
ers, in plate or tube form, are posi- 
tioned in the tank in such a manner 
that a rotary or rolling motion is im- 
parted to the sewage. 

The amount of air required for suit 
able treatment is dependent on the 
strength of the sewage. Reported re- 
quirements are 0.5 to 1.5 cubic feet of 
air per gallon of sewage. Some engi- 
neers design for 1,000 cubic feet of air 
per day per pound of B.O.D. removed 
The air pressure required varies from 


6 to 9 psig. 

Aeration without the production of 
an activated sludge, or “plain” aera- 
tion, is used quite often in the treat 


ment of many types of industrial 
wastes. Waste reduction is accom- 
plished mainly through a greater re- 
moval of suspended solids. Although 
not as efficient as activated sludge, 
plain aeration is used in the treatment 
of citrus cannery, oil refinery, dairy 
and pharmaceutical wastes. The air 
requirements again are dependent on 
the strength and type of waste being 
treated, but are comparable to those 
for activated sludge. 

Aeration in water treatment is nor- 
mally employed to oxidize dissolved 
iron or manganese and to reduce car- 
bon dioxide and other gases. Aeration 
of water is accomplished by passing 
it through the air (as in a cascade), or 
by passing air in bubbles through the 
water. In most plants the latter meth- 
od, of course, involves oil-free com 


pressed air supplied by means of ro 
tary blowers of the positive displace- 
ment type, although centrifugal blow- 
ers are used in large plants. Diffuser 
tubes or plates are used in the water 
tanks, with aeration for about 15 to 20 
minutes being normal practice. Air re- 
quirements generally range from 0.05 
to 0.10 cubic feet of air per gallon of 
water being treated. 


Grit Separation and Removal 


Air diffusion or controlled aeration 
is often used to accomplish removal of 
grit from sewage in tanks or chambers 
similar to those used for activated 
sludge treatment. Grit removal in the 
early steps of treatment alleviates 
wear and operating troubles on equip- 
ment in subsequent treatment proc- 
esses, and minimizes the accumulation 
of non-organic material in digestion 


tanks. Grit chamber diffusers are usu- 
ally located higher than in the acti- 
vated sludge tanks and above a sump 
permitting the grit to be collected and 
removed. The spiral motion of the 
sewage in the grit chamber rolls the 
grit towards and into the sump while 
organic solids are kept in suspension 
to pass on to the next treatment unit. 
Few organic solids are accumulated 
with the grit, due to the washing ac- 
tion of the sewage while the grit moves 
to the sump. 

The recommended tank velocity is 
1 to 2 feet per second. This velocity, 
imparted by air diffusers, moves the 
grit to the sump, where it drops out 
of the sewage, but keeps the organic 
solids in suspension. Air requirements 
vary with the size of the chamber; 
pressures of 5 to 8 psig usually are 
required. Some treatment plants uti- 





Applications of Compressed Air in Water and Sewage Treatment 


Aeration of water, sewage and sludge 
Agitation and mixing 

Air displacement pumping 

Air lift pumping 

Backwashing sand filters 
Blowing filter cake 

Cleaning of material 

Draining of water mains 

Dust control 

Engine starting (gas and diesel) 
Engine turbocharging 
Flocculation 

Flotation 

Flushing of water mains 
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Forced dra‘t for incinerators 

Grit separation and removal 

Maintaining water pressure 

Odor control 

Operation of air motors 

Operation of pneumatic hoist 

Operation of remote and automatic 
controls 

Oxidation 

Painting of equipment 

Pneumatic conveying 

Power for maintenance tools 


Vacuum sludge filtration 
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PNEUMATIC conveying systems for use in water or waste treatment plants. 


rate blowers for grit chamber 
from the main air 


use air 


blowers, which also supply air to the 


s. Grit removal is accom 
conveyor, jet pump, 


Pumping 
lift is one of the oldest ap 
pressed air, its prin 
been discovered late in 
It was first used to 
ater from deep wells and 
used for sewage treatment 


1900. It 


is a device for 


ids or waterborne solids 


vertical pipe, partially sub- 


1 


liquid, by means of com- 
injected the lower 
pe. The air introduced 
ugh the liquid to create 
mixture, filling the pipe to 


near 


ight, and weighing less than 
column of equal horizontal 
extending from 
of the pipe to the surface 
1. The unequal pressure 


ie outside, 


iuses the column of mixture 
in the pipe to rise and 

The high-lift air lift 

on deep wells is claimed by 
turers to produce more 

a normal well at less cost 
method of 
lift is more 


water 


than other known 


pumping ie low-lift air 
suitable for ul lling waterborne solids 
and has 
treatment plants 
Air lifts are 
construction, requiring a 


They need little 
ly regulated to handle variable 


found extensive use in sewage 


simple in design and 


minimum ot 


repalt space, can be 


accurate 
flows, will pass solids of large $1ze, 
and can be 


constructed of materials 
icids and alkalis. They are 


resistant to 


Water & Sewace Works, NOVEMBER 


1957 


well fitted for sewage treatment appli- 
cations because of positive regulation 
of flow, the aeration effect of the com- 
pressed air on sewage or sludge, and 
the unimpairment of the settling qual 
ities of sludge handled. 

\ir lifts are advantageous in water 
treatment plants because the power 
source is centralized and a group of 
wells at widely separated locations 
may be served by a single compressor 
and motor. If oil-free air is used the 
water is uncontaminated by the pump- 
ing medium, thereby possibly reduc- 
ing filtration and/or purification re- 
quirements. 

The air requirements for air lift in- 
stallations vary with the size of instal- 
lation and the submergence of the unit 
One manufacturer lists air require 
ments of from 5 to 500 cfm 


Pneumatic Conveying 


Large water and sewage treatment 
plants generally buy alum, soda ash, 
ferric sulfate and lime in bulk. These 
materials are usually unloaded to ele- 
vated bins by a conveyor system, 
either mechanical or pneumatic. Pneu- 
matic conveyors involve the simple 
principle of blowing material through 
a tube with air pressure, or sucking 
material through a hose or tube by 
vacuum. They are clean, safe and eco- 
nomical. Air conveyors utilizing suc- 
tion or pressure or a combination of 
both, are available to convey materials 
from car or truck to bin, and from 
storage bins to actual points of use 
such as feeders and mixers. Conveyor 
manufacturers will engineer the sys- 
tem and furnish all necessary appur- 
tences, including feeders, filters, blow- 
ers and discharge locks. 

Pneumatic conveying systems are 


offered to handle capacities ranging 
from 100 pounds to more than 100 
tons per hour. A single system can 
handle many types of material without 
mixing or contamination. The system 
cleans itself after each transmission. 
Dust created in unloading and filling 
operations can be collected and ex- 
hausted to the atmosphere or collected 
for use. 

Oil-free air is required for pneu- 
matic conveyor service, the quantity 
being dependent on the rate of flow 
desired, the material being handled, 
the size of piping used, and the dis- 
tance the material is to be moved. The 
average pressure system requires 6 to 
9 psig; the average vacuum system, 
10 to 20 inches Hg. 

When dry chemicals are moved by 
conveyor belts, they are still fluffed by 
compressed air to prevent clogging 
and to facilitate handling. 

Pneumatic conveyors are utilized by 
some of the larger municipal sew- 
age treatment plants to convey dried 
sludge to loading docks or bagging 
operations. 


Pre-Aeration 


Use of the term “pre-aeration” in 
sewage treatment refers to the use of 
air ahead of the standard processes of 
primary or secondary treatment. Pre- 
aeration is accomplished by diffus- 
ing compressed air into the influent, 
resulting in better odor control, more 
efficient grease removal, higher dis- 
solved oxygen content of raw sewage, 
and reduction of the organic load on 
subsequent treatment units. It has 
been used to maintain desirable efflu- 
ent quality in an overloaded plant until 
such time as additional capacity is 
available through new construction. 

Most authorities suggest pre-aera 
tion detention time of 30 to 45 minutes 
at design flows, with a minimum air 
input of 0.1 cubic foot per gallon. Air 
requirements vary with the type of 
equipment used and the objectives to 
be accomplished 


Cleaning Sand Filters 


Sand filters are commonly used 
where a more complete removal of 
suspended solids is desired than is 
possible by sedimentation or with 
trickling filters. These filters, utilizing 
sand or some other fine porous mate- 
rial, remove solids that are smaller or 
less readily settleable. The filter beds 
can be cleaned or reactivated quicker 
and more effectively by compressed 
air. 

Agitation of the sand or filtering 
media with low-pressure air consid- 
erably reduces the cleaning time. This 
speed of filter reactivation is vital dur 





ing the summer months when water 
consumption is normally at a maxi- 
mum. Air at from 8 to 10 psi is nor- 
mally used for this application, sup- 
plied by separate blowers or taken 
from the plant air system. If plant air 
is used, pressure regulation is accom- 
plished by the installation of valves on 
the air piping to the filter beds. Vari- 
ous types of equipment may utilize air 
pressure and force the air through the 
filter media; or may create a vac 
uum above the media and draw air 
through it. 


Sludge Filters 


The conventional type of vacuum 
filter utilizes a drum partially sub- 
merged in a vat containing the sludge 
to be dewatered. The surface of the 
drum is covered with a filter medium, 
through which water is drawn from 
the sludge as the drum_ revolves 
through it. Solids are accumulated on 
the drum in a layer or cake, which 
may be %4- to %-inch thick. As the 
drum emerges from the sludge tank, 
the filter cake is further dewatered by 
drawing air through it with a vacuum 
pump. Stratifieation of sludge in the 
sludge tank may be prevented by agi- 
tating it by means of compressed air. 

Separation of the cake from the fil- 
ter medium is accomplished by the 
application of low-pressure air to the 
back of the medium or drum as it com- 
pletes its revolution and is scraped into 
hoppers or onto conveyors. 


Flotation 


Industry has long utilized the proc- 
ess of flotation in the mining of coal 
and ores and in metal refining. Its use 
has recently been extended to wastes 
treatment, particularly in industrial 
waste treatment. Solids will separate 
from a liquid medium, either by set- 
tling due to gravity or by floating to 
the surface if they are lighter than the 
carrying liquid. 

In wastes treatment, engineers and 
plant operators are faced with the 
problem of bringing solids to the sur- 
face of the wastes as rapidly and effec- 
tively as possible. Not only are they 
concerned with solids slightly lighter 
than water, but they also try to get 
those heavier than water to the surface 
where they can be skimmed or drained 
off. If these heavier solids can be com- 
bined with or attached to a material 
lighter than water, the new material 
or mixture will rise to the surface. 
This requirement is often met by the 
use of air. Diffused air is commonly 
blown into the waste, where the air 
bubbles attach themselves to the solids 
and carry them to the surface 


COMPRESSED AIR APPLICATIONS 


verity 


SMALL compressor providing starting air for a gas engine and/or other 
miscellaneous uses. 


Plant and System Maintenance 

Compressed air is an invaluable aid 
in plant and system maintenance, re- 
gardless of the type of municipal util- 
ity. Economics, safety and convenience 
dictate the use of compressed air as 
the source of power for maintenance 
tools and service operations. Repair 
shop tools, removing water from 
mains, earth tamping, paint spraying, 
ash and soot removal, rock drilling, 
and pavement breaking, all utilize com- 
pressed air from stationary or portable 
compressors. 

Water mains up to 20 inches in 
diameter have been dewatered satis- 
factorily and quickly with 100-cfm 
compressors. This is particularly help- 
ful in replacing old mains with new 
ones when water users and fire protec- 
tion are involved. 

Some municipalities utilize air pres 
sure in flushing smaller water mains 
Flusher-risers are installed in the 
mains at predetermined intervals and 
compressed air is put into the line 
through service connections. All water 
in the line is forced out through the 
riser by the air. Air at about 90- to 
100-pound pressure is put through the 
empty main to loosen scale, rust, algae 
and other foreign matter. The main 
is then flushed with water at normal 
pressure to carry away the material 
loosened by the air. This alternate 
flushing with air and water continues 
until the water leaving the risers no 
longer carries any deposited material 
This system is economical, eliminates 
many taste and odor complaints, and 
may increase materially the carrying 
capacity of older water lines. 

Water-filled excavations and ditches 
may be pumped dry with small air lift 
pumps operated from portable com- 
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pressors. Rocks and gravel are han 
dled without fear of equipment break- 
age often experienced with centrifugal 
or reciprocating pumps. 

Plant air or small rotary blowers 
are used in many sewage treatment 
plants to provide air for pneumatic 
hoist and lift operations. Swing-type 
diffusers are often pneumatically lifted 
from aeration tanks and grit chambers 
for cleaning and replacement of parts 
without emptying the tanks. Portable 
hoists are available with integral 
mounted blower that can be moved 
from one tank to another as required. 


Miscellaneous Uses of Air 


All water, sewage and industrial 
waste treatment plants require air for 
purposes not usually connected with 
the pumping or treatment of water and 
sewage. Engine starting, engine super 
charging, boiler tube cleaning. soot 
blowing, control instrumentation, and 
pneumatic valves depend on com- 
pressed air for successiul and efficient 
operation of modern plants. Com- 
pressed air enables many of these func- 
tions to be performed automatically 
with savings in manpower and equip- 
ment. 

Sourbon tubes, diaphram pilot 
valves, and bellows activated by air 
permit plant operators to pick up pres 
sure and volume changes in a system 
from a central control room. The sen- 
sitivity and dependability of com- 
pressed air has been significant in the 
use of air-controlled plant equipment, 
such as scales, chemical mixers, chlo- 
rinators, boiler feed pumps, driers, and 
deodorizers. 


Versatility Unexcelled 


Mention of a few of the many appli 
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OMPRESSED AIR APPLICATIONS 


SMALL compressor providing starting air for a gas engine. 


} 


ations of compressed air in water and 
sewage treatment plants (see accom 
panying table) illustrates its versatil 
ity and importance in this field. The 
dependability, sensitivity, availability, 


and relatively low cost of 


convenience 


compressed air in this type of plant 
make it subject to ever-increasing use. 

Careful consideration must be given, 
however, to the source of air supply 
applications. Aeration, 
agitation, in- 


for specific 


pneumatic convey ing, 


strumentation and control all require 
oil-free air with a minimum of mois- 
ture. Many of these applications re- 
quire blowers and compressors to op- 
erate with a minimum of down time 
and maintenance. Space requirements, 
capacity and pressure needs, flexibil- 
ity, accessory equipment required, and 
power consumption, are prime consid- 
erations in the specification and selec 
tion of blowers and compressors. 

Blower and compressor manufac 
turers are anxious to assist in the se 
lection of air supply equipment when- 
ever possible, to insure the use of the 
best unit for the application at hand. 
But the equipment manufacturers are 
occasionally limited in the amount of 
assistance they can render by the 
quantity and quality of performance 
and process data submitted for blower 
and compressor selection. Consequent- 
ly, the consulting engineers or munici- 
pal authorities share the responsibility 
for the selection of proper units. Ade 
quate information insures the selection 
and use of blowers that will supply air 
economically, with minimum down 
time, and with sufficient capacity for 
future expansion. 





Some States Supplementing 
Federal Aid in Sewage Treatment 


wo in measures to fur 
water pollution control in Ver 
the 1957 Gen 
ral Assembly. The first is an act 
making available through a $1 mil 
lion bond issue, State grants of 20 


portant 
th eT 
nont 


were enacted by 


per cent to muni ipalities for the con 
struction ot treatment 
It is now possible for a Vermont mu 
with 30 per cent available 
from the Federal Government under 
Public Law 600 to obtain as much as 
50 per cent of the cost of constructing 
treatment facilities. The other legis 
lation allows communities in Vermont 
to vote funds for sewage treatment 


works 


S¢ wage 


lit 
rii« Ipa Ly 


plant construction on the basis of a 
majority vote instead of the two thirds 
vote previously required by statute 
lhe Maine Legislature recently re 
cently bill appropriating 
$836,000 for use in the next two fiscal 
vears to match local and federal funds 
for the construction of sewage and 
waste treatment plants and interceptor 
sewers. The measure limits state par- 
ticipation to 20 per cent of the total 
cost or two-thirds of the federal grant, 


passed a 


whiche ver 18 le SS 

The Maryland Legislature author 
ized the creation of a state debt of 
$5,000,000 to supplement grants to 
municipalities by the Federal Govern- 
the construction of sewage 
facilities. The total contri 
federal and state monies 


ment for 
treatment 
bution of 
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under the provisions of this new law 
cannot exceed 40% of the total cost. 

The only other state known to pro- 
vide state-aid to municipalities to 
help finance the cost of sewage treat- 
ment facilities is Pennsylvania which 
adopted a law in 1953 providing for 
annual payments to cities that have 
expended money to acquire or con 
struct sewage treatment plants since 
September, 1937 

In New Hampshire, a bill, very 
similar to that passed by the Vermont 
legislature, was tabled by the N. H 
Legislature until the next session 





Coagulant Aids Scrutinized 
by U. S. Public Health Service 


Service Requested by A.W.W.A 


Following numerous inquiries from 
health agencies and at the request of 
the American Water Works Associa- 
tion, the Public Health Service has 
established a public advisory commit- 
tee on coagulant aids. The Commit- 
tee will advise the Public Health 
Service as to the safety of various 
coagulant aids offered or proposed for 
use in public water supply treatment 

Designated as the “Technical Ad- 
visory Committee on Coagulant Aids 
for Water Treatment,” the group’s 
function is to receive full information 
from producers and purveyors of these 
materials relative to their composition 
ind toxicity, to review such informa- 


tion and to advise the Assistant Sur- 
geon General and Chief Engineer of 
the Public Health Service as to the 
safety of these coagulant aids for use 
in treating drinking water. Recom- 
mendations of the Committee will be 
utilized by the Public Health Service 
in carrying out its statutory respon- 
sibility in the field of public water 
supplies. 

Conclusions of the Committee are 
to be available to the Am. Water 
Works Assn., and also to any in- 
dividual having responsibilities in the 
field of water supply. 

At its first meeting at the Robert 
A. Taft Sanitary Engineering Center, 
Cincinnati, the Committee established 
operating procedures and policies to 
be followed in carrying out its work. 
Committee members are Dr. Herbert 
E. Stokinger, Public Health Service, 
Chairman; Dr. A. P. Black, Univer- 
sity of Florida; Dr. Davxl W. Fassett, 
Eastman Kodak Co.; Paul D. Haney, 
Black and Veatch Engineers; Dr 
Robert A. Kehoe, Kettering Labora 
tory, and Dr. Richard L. Woodward. 
Public Health Service, Secretary. 

Major manufacturers of coagulant 
aids have been notified of the commit- 
tee’s formation and will be invited to 
submit information on their products. 
Further information can be obtained 
from the Secretary of the Committee, 
c/o Robert A. Taft Sanitary Engi- 
neering Center, 4676 Columbia Park- 
way, Cincinnati 26, Ohio. 
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GENOA’S sewage treatment plant digests garbage and sewage solids with aid of enzymes 


Enzym 


es Correct Digester Troubles 
and Eliminate Grease Problems 


Observations and experiences at the Genoa, Illinois, sewage treatment plant 


rTHE GENOA, Ill. sewage treat 
| ment plant consists of a_ bar 
screen, primary sedimentation, trick- 
ling filter, one heated digester and a 
sand sludge drying bed. The digester 
is 30 feet in diameter by 20 feet side 
wall depth, equipped with a PFT 
floating cover, and PFT heat ex- 
changer unit, utilizing gas and oil for 
fuel. A temperature of 95 deg. F. is 
maintained in the digester. Unfor- 
tunately no gas meter is available for 
measuring gas production. The sew- 
age is mainly domestic from a con- 
nected population of roughly 2500 


Garbage an Added Loading 


Since January of 1955 all garbage 





by PAUL R. CARLSON and PERRY CORNELL 

Mr. Carlson is Chief Chemist of the Sanitary District of Rockford, 
Illinois, who as a ‘‘good neighbor’’ took an active interest in the 
trials of enzymic treatment of the Genoa sludge digester. 

Mr. Cornell is Chief Operator of the Genoa sewage treatment 
plant and good friend of Rockford’s helpful Carlson. 





from the city has been trucked to the 
plant, being picked up once weekly 
in winter and twice during summer. 
This garbage, including paper used 
for wrapping, is ground and diverted 
to a sump to which water is added 
to form a slurry. This, the raw sludge 
pump can successfully pump to the 


digester. Approximately 4,500 pounds 
of garbage weekly is being pumped 
to the digester on Tuesdays during 
the winter months, and in summer is 
divided between Tuesday and Friday, 
the total weekly poundage being some- 
what greater in summer. 

During 1955 the digester operated 
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ENZYMES CORRECT 


GENOA's heated digester with floating cover. 


satisfactorily, volatile acids in the 


digester ranging from 900 p.p.m. to 
1,300 p.p.m. and p.H. from 6.8 to 7.1 
\ scum layer was gradually forming 
but the digested sludge dried quite 


vell on the sand drying beds. Four to 

hours after addition of garbage 
gas production in- 
tremendously, so that on 
evenings and all day 
there was an abundance 

ras available for heating purposes. 
lhe rate of gasification then decreased 
slowly until practically no gas was 
ivailable over the week-ends 


! bow 
digester, 


Ine sd iVs 


Then Trouble 


Che continued to in 
crease in thickness and drying quali- 
ties of the sludge decreased during 
In September 1956, when it 
became to burn more fuel 
for digester heating, it was observed 
that the 
l<ced on Tuesday began to decrease 
rapidly and by late Wednesday after- 
noon, the gas supply had dwindled to 
1 condition where more oil than gas 
being burned. The percentage 

used increased until oil 
burned exclusively over the week-ends 
and until Tuesday afternoon again. 
Digested sludge applied to the sand 
drying-beds exhibited a sour odor, 
attracted flies and did not dry well. 
inspection, a heavy thick grey 
layer was observed in the di- 

It varied in thickness from 3 

feet. In December 1956, the 
scum layer measured from 3% to 4 
feet in thickness and it was necessary 
to use a 2 x 4 timber to break through 


scum layer 


1956 


necessary 


large amount of gas pro- 


vas 
was 


, 
of oil 


(on 
scum 
geste! 


> 
to 3 


the solids to insert a hose used for 
supernatent withdrawal. This scum 
layer extended over the entire digester 
and what gas was produced was 
escaping through channels in the 
scum. To all imtent and purpose di- 
gestion was at a stand-still and the 
digester was rapidly approaching a 
condition where it would become nec- 
essary to dump the entire contents and 
make a new start. 


A Test for Enzymes 

A decision to try enzymes was 
made. Consequently, beginning De- 
cember 21, 1956, one pound of ‘Sea- 
Cal” Formula M-200 was added to 
the digester each day for 10 days. It 
was introduced through the raw 
sludge pump during a regular sludge 
pumping. One pound weekly, was 
added during the weeks of January 4, 
11, 18, 25, and February Ist. Begin- 
ning February 5th two pounds weekly 
were added on February 5, 8, 12, 15, 
19, 22, 25, 28, and March 5, 8, 12, 15, 
19, and 22. 

On February 5th the scum layer 
was examined and found to have 
softened completely and to the extent 
that the 2 x 4 timber was not needed, 
the syphon hose going though the 
solids very readily. Gasification had 
picked up and the sludge which had 
been greyish yellow in color had 
changed to the familiar black and with 
a tarry odor. This well digested 
sludge was observed over the entire 
outside circumference of the digester. 

The scum layer was again examined 
March 8th and had decreased 20 
inches in thickness and well digested 
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DIGESTER TROUBLES 


sludge was present under a good share 
of the cover, except for a 15 foot 
diameter circle at the center of the 
digester, where the fresh garbage is 
discharged. 


Effects Noted 

Volatile acids in the digesting 
sludge had remained high before the 
administration of enzymes, reading 
1,720 p.p.m. (12-13-56) and 1,640, 
(12-18-56). Six days after the first 
application of enzymes, the volatile 
acids reading was 1,520 p.p.mi. and on 
March 7th, the reading was 1,420 
with a reading of only 1,060 p.p.m 
recorded on March 23. The pH of 
the sludge improved from a low of 
6.4 in December to a satisfactory 7.2 

Gas production in the digester 
markedly increased, cutting down the 
amount of oil burned weekly from an 
average of 100 gallons per week, be 
fore addition of enzymes, to 45 gal 
lons per week for the weeks of March 
3rd and 10th. Enough gas is now 
being produced to supply 75% to 80% 
of the fuel needs of the heat exchang- 
er. Unfortunately, large amounts of 
gas are escaping around the edges of 
the digester cover. 

Approximately 5,000 gallons of di- 
gested sludge was withdrawn from the 
digester March Ist and hauled by tank 
wagon to a nearby farm where it was 
applied to the land. This sludge had 
all the characteristics of well digested 
sludge, being a good black with a 
tarry odor and pH of 7.8. On ob- 
servation three weeks later it had 
dried very well. Formerly sludge dis- 
posed of in this manner had not dried 
properly and was prevented from dry- 
ing because of the high grease con- 
tent, still present due to poor diges- 
tion. 


Cost of Treatment Justified 

A total of 29 pounds of the enzyme 
preparation has been added to the 
digester from the starting date of 
December 21, 1956 to the present date 
March 23, 1957. At a cost of $8.00 
per pound the total expenditure has 
amounted to $232.00. It is the opin- 
ion of the authors that this is negli- 
gible compared to the cost of cleaning 
the digester, which task in itself would 
have been a very tough and disagree- 
able job. Also, in this particular in- 
stance, the savings in cost of oil for 
fuel will almost pay the cost of the 
“Sea-Cal” enzyme preparation used. 

Enzymes will continue to be used 
for another three months, using about 
7 pounds per month until the 50 
pounds purchased have been used. 
From results already observed it is 
felt that the scum layer will be kept 





under control and a well digested 
sludge be produced. Continuing 
studies will be made to obtain a com- 
plete picture of the Genoa digester 
operation. 


Later Information 

As of this writing (May 15, 1957) 
the condition of the digester has con- 
tinued to improve despite much larger 
loadings of garbage, which loadings 
in recent weeks have jumped to 12,000 
to 13,000 pounds weekly. Sludge was 
drawn from the digester May 3rd and 
exhibited the following physical prop- 
erties; pH 7.2; dry solids 5.60%. 
volatile solids 56.2% and volatile acids 
1220 p.p.m. Observation by one of 
us (Cornell) of the sludge withdrawn 
was that it was the heaviest and best 
looking sludge since the plant started 
operation. Gasification has continued 
to increase and very little gas is escap 
ing at the digester cover edges. The 
sludge has softened and liquified to 
form a good seal. The thickness of 
the scum layer is approximately 8 to 
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10 inches near the center of the di- 
gester. Due to the heavy loadings 
of garbage, 2 lbs. weekly of the en- 
zymes will continue to be added. 


Current Operations 

As of now (Sept. 12, 1957) “Sea- 
Cal” M-200 has been added at the rate 
of 2 lbs. per week throughout the sum- 
mer and results have continued to im- 
prove. The scum layer has disap- 
peared and a good liquid sludge has 
formed a good seal around the outer 
diameter of the cover, thereby stop 
ping the loss of gas to the atmosphere. 
Since May first until now (Sept. 12) 
something less than 100 gallons of 
fuel oil have been needed for heating 
the digester. This compares with the 
consumption of 100 gals. per week be- 
fore the use of enzymes. Sludge has 
been drawn regularly and cracks and 
dries beautifully, whether on the dry- 
ing beds or on a farmer’s land. The 
sludge sample of Sept. 12th showed a 
volatile acids content of only 720 
p.p.m. and a pH of 7.2. This must be 


521 


considered as exceptionally good when 
considering the large load of garbage 
which is being added to the digester 
twice weekly. 


Something New 


One of us (Cornell) had been ob- 
serving that the distributor nozzles 
on the trickling filter were clogging 
because of grease and slime deposits 
Experimentally, one pound of ‘Sea- 
Cal” M-200 added weekly to the wet 
well feeding the filter has cleaned 
these nozzles up very well. This wet 
well, 22’ x 6’ x 4 water depth, re 
ceives the primary effluent which is 
then pumped to the trickling filter. 
The wet well 
a grease or scum layer of about 5” to 


was observed to have 


©” in thickness and needed cleaning. 
Experimentally, 3 Ibs. of M-200 was 
added to the well which was allowed 
to stand idle 5 days. On inspection all 
grease and scum had apparently been 
digested or liquified, and the concrete 
walls were perfectly clean 





Appropriate Recognition of 
Veteran Water Works Leader 

To South Carolinians this will not 
be news. To many other of our read- 
ers it will be. 











SS, 


A veteran water works leader, Guy 
H. White, was retired as Superin 
tendent of Water at Columbia, S. C 
Since then he was served 
the Water Department as engineer- 
ing consultant, making a total of 49 
years of service to the City of Colum 
bia up to the date of his complete 
retirement at the close of 1956. 

The City has since named the 
Columbia Filtration Plant and Pump- 
ing Station the Guy H. White Water 
Plant in recognition of his long and 
valued service. 

Guy White has always kept abreast 
of developments in water supply prac- 
tices and has been a “sparkplug” in 
water works activities. He was, in 
fact, the “father” of the S.C. Water 
and Sewage Works Short School. He 
was a charter member of the S.C. 
Water Works Assn. and the Tri-State 


in 1955. 


Water Works Assn., which later be 
came the Southeastern Section of 
A.W.W.A. The latter he served as 
Chairman and, later, as National Di 
rector (1940-1943). He was one of 
the very earliest recipients of the 
Geo. W. Fuller Award (1938) and 
in 1955 he was made a Life Member 
of A.W.W.A.—the “badge” of 
iority and a 30-year membership 


sen 





Engineer Earnings— 
How Do YOU Stand? 


Young engineers, chemical engi 
neers, and engineers in education have 
achieved the largest gains in total 
earnings over the period 1952-’56, and 
engineers employed by Federal agen 
cies have made the smallest gains. 

These are some of the findings 
drawn from the latest ‘Professional 
Engineers’ Income and Salary Sur- 
vey” published by the National Soci- 
ety of Professional Engineers. 

The competition among employers 
for recently graduated engineers is 
reflected in the percentage increase in 
earnings for this group. Engineers 
at Grade 3, a pre-professional level, 
were found to have an increase in 
earnings of 28 per cent from 1952- 
‘56, a higher increase than was noted 
in any of the other grades. 

Chemical engineers had a median 
earning total of $11,000 for 1956. 
Civil engineers had the lowest median 
earnings of any of the major branches 
with a figure of $8,750. Other median 
earning figures for 1956 were elec- 


trical $9,460 ; mechanical $9,780 ; min 
ing and metallurgical, $10,000. 

The greatest increase in earnings, 
dollar-wise, was reported by engineers 
with educational institu 
tions, with those engaged primarily in 


connected 


teaching reporting the greatest per 
centage-wide increase. Engineers in 
public utilities reported the second 
highest dollar-wise increase, while en 
gineers in industry reported the third 
highest. 

A statistical breakdown on over-all 
earnings of engineers in 1956 shows 
that 90 per cent of those replying to 
the survey questionnaire earned at 
least $6,390, as compared with $5,570 
tor 9O per cent in 1954. The 1956 
survey also shows that 10 per cent of 
those replying earned at least $19,860 
In between these two groups, the 
1956 survey shows 75 per cent of the 
respondents earning at least $7.510; 
50 per cent earning at least $9,490, 
and 25 per earning at 
$12.840. 


cent least 

Copies of the 1956 “Professional 
Engineers’ Income and Salary Sur 
vey” may be obtained for $1 from 
the National Society headquarters, 
202° K St., N.W., Washington 6, 
D.C 








Today as Yesterday 


“You can not help men permanent- 
ly by doing for them what they could, 
and should do for themselves.”— 
Abraham Lincoln 
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Stop These Efficiency Stealers ! !! 


An Open Letter to Water and Sewage Superintendents on Personality Problems 


» 5, r Isl if -- 


Did you ever say to yourself—this is a day when | 
should have stayed in bed; this is a day when everything 
I do or everything my staff does turns out wrong. Do 
these days happen to you very often? Have you resigned 
vourself to consider this a normal situation ? 


Well, a fellow I know says you shouldn’t take them as 
normal ; and what’s more, he says, there are many things 
you can do to overcome the situation. The trick is to 
get your own personal operations in order and under 
control. For example, there are a number of sly thieves 
that rob us of our efficiency. By battling these things, 
we can improve the situation and help reduce these off 


days 
What are these efficiency robbers ? 


Here are some of the more common ones and what 
we can do about them. Each in itself seems unimportant 
but two or three taken together can in a single day nullify 
productive effort in your department 


a wee k of goo 


r 


Headaches—This difficulty is not a minor inconven- 
ience a good manager learns how to handle with a few 
pills! Find the medical causes from your doctor—take 
the steps to be rid of them forever. They damage before, 
during and after pain-killing pills are taken 


No one can be thoroughly efficient when 
If we get tired before the day is even well 
underway something is wrong. Perhaps the trouble calls 
Maybe it also calls for better 
scheduling of our work. Too many individuals set up 
heavy loads early in the day for they feel these can be 
best tackled while they are “fresh.” Spreading them out 
Is time proven a much better procedure 


Tire aness 
he is tired 


for medical treatment 


Irritability with one’s work—This little efficiency thief 
not only saps ability but causes the individual to disrupt 
the efficiency of other people on the staff. A more relaxed 
attitude toward one’s work—taking time out to take it 
easy now and then—better planning of the job—each of 
these can reduce irritation 


Decrease of interest in the job—Many a manager plans 
carefully to hold the interest of his staff in their work 
for he well knows that without such interest any individ- 
ual is always less efficient. He completely overlooks the 
same effect upon himself. Stand back and take a fresh 
look—talk it over with an older friend—new attitudes 
will come to light that will help to revive this interest 


Irritation with “higher ups’—No one is immune from 
this efficiency thief; it can happen in the best regulated 
departments at any time. Usually it is brought on by 
misunderstanding either on our own part or on the part 
of those higher ups. Blow off steam to yourself and to 
help cast out this little robber. Keep brooding over it 
and it will remain to do more and more damage. Devel- 
oping the flexible personality which permits such irrita- 
tions to bounce away without penetrating our inner con- 
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sciousness is a sure fire method of handling this particular 
demon. 


Loss of patience with others—Here is something the 
good manager guards against constantly before damage 
is done. 


Forgetfulness—Any person’s job can always be made 
much more difficult when forgetfulness sets in on him. 
It virtually ruins top productive ability of the people who 
work under and with him. It’s both a mental and physical 
problem. Usually the causes are of a personal nature. 
Some times we have to learn harder concentration to 
counteract it. 


Blueness—Many personal problems can cause such a 
feeling. We tolerate it because we feel the damage is 
slight. Actually the reverse is true for this dejected cen- 
dition robs everyone of better than half his normal effi- 
ciency. Maybe it takes great self discipline but we have 
to learn to leave personal things outside the job. 


Sleeplessness—Too much bridge, too many parties, too 
much work—these and many other things rob us of the 
very necessary sleep we need to be at top efficiency on 
our job. Often it is simply failure on the part of the 
individual to recognize that as he grows older his physical 
and mental self needs more and more relaxed sleep. 


lhe feeling of failure—Even though we occupy a top 
spot in our profession this efficiency robber will sneak 
up on us from time to time. On such occasions it is a 
good idea to stop work and do a little self appraisal— 
adding up the assets and balancing them against those 
possessed by others we know. 


Decline in mental alertness—It never pays to ignore 
or try to bluff through this situation. When we become 
aware it exists or even suspicion that something of this 
nature is present it is time then and there to search out 
causes and do something toward eliminating them. To- 
day’s job calls for more and more mental alterness on 
our part—not less. 


Nervousness—This is a terrible efficiency thief for it 
usually brings along a host of bad cousins. It should 
never be tolerated. At the first sign it calls for medical 
examination for the causes and their immediate remedy. 
The nervous individual never does the job properly— 
and decreases the efficiency of everyone with whom he 
comes in contact. 


Recognizing all of these negative factors in our per- 
sonality keeps stress while on the job at the lowest pos- 
sible point. Taking time out to eradicate them not only 
assures us of an increase in efficiency on our own part 
but enables us to get more out of the people on out staff 
every working day! 

Yours, 


Jack re 


* Ed. Note: “Jack,” in this instance, is Ernest W. Fair, a field 
editor for leading business and industrial magazines, who resides 
in Boulder, Colo. 
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RATED AERATION 


SMALL UNIT SEWAGE TREATMENT 

FOR 20 TO 5,000 PERSONS 

@ Low Cost 

@ Expandable — by multiple Units 

@ Expendable — for Area Planning of Future 
Sewerage Systems 

® Exclusively successful Standardized Balanced 
Equipment 

® Available in Steel or Concrete Units. 


Wore Than 150 Vustallations 
CHICAGO PUMP COMPANY 


Sewage and Industrial Waste Equipment 


Subsidiary of Food Machinery 622 Diversey Parkway 
& Chemical Corporation Chicago 14, Hlinais 
; = . 
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| Syuchnro- Start 
SAFETY 


ALARM 
SETS 


Synchro-Start Alarm sets con- 


“These 
Controls Provide: 


SIGNAL LIGHTS 
e warn the operator of any 
AUDIBLE ALARM 
TERMINAL 
a 
PUSH BUTTON 
SILENCER 
e 
ALARM TEST 
PUSH BUTTON 
bd many as seven failure signals 
TOGGLE SWITCH FOR 
TURNING “ON” 
CONTROL 
e low fuel level, etc. 
VISUAL “POWER ON” 
SIGNAL LIGHT 


SYNCHRO-START PRODUCTS, INC. 
8151 N. wor - SKOKIE, ILLINOIS 


tain all the necessary relays, 


switches and signal lights to 


abnormal condition existing 
in the engine. 

Signal lights for low oil 
pressure and high water tem- 
perature are standard. These 
sets can be furnished with as 


to guard against high oil 


temperature, low air pressure, 


Write for detailed information 


PHOTOVOLT 
pl Meter MOD. tly 


A full-fledged line-operated pH 
Meter of remarkable accuracy 


at the unprece- $130.- 


dented price of 
PHOTOVOLT CORP. 
95 MADISON AVE NEW YORK 16, N. Y 
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Nov. 11-13—lJacksonville, Fla. (Roosevelt Hotel 
FLorma Sewace & INpUstTRIAL Wastes Asswn., Secy., Ralph 
H. Baker, Jr., State Board of Health, P. O. Box 210, Jackson 
ville 1, Fla 

Nov. 11-13—Raleigh, N. C. (Hotel Sir Walter) 
Nortu Carotina Section, A.W.W.A., AND NortH CAROLINA 
Sewace & INpustRiIAL Wastes Asswn., Joint Meeting, Secy., 
Wilbur E. Long, Jr., 1615 Bickett Blvd., Raleigh, N. C 





Nov. 11-15—Cleveland, Ohio (Public Auditorium) 
AMERICAN Pustic Heattn Association, 85th Annual 
Meeting, Exec. Director, Dr. Reginald M. Atwater, 1790 
Broadway, New York 19, N. Y. 











Nov. 15—Columbia, S. C. (Jefferson Hotel) 
SoutH Carotina Water & Sewace Works Assvn., Secy., W 
G. Crosby, State Board of Health, Columbia, S. C. 

Nov. 18-22—Stillwater, Okla. (Oklahoma A & M College) 
OKLAHOMA Water & Sewace SHort Course, Prof. Quintin 
B. Graves, Oklahoma A & M College, Stillwater, Okla 

Noy. 20-22—Allerton Park, Ill. (University of Illinois) 

SixtH ANNUAL UNIversity oF ILLINOIS WATER WorKs MAN- 
\GEMENT Suort Course, Chairman, Dr. T. FE. Larson, Illinois 
State Water Survey, Urbana, IIL. 

Nov. 21 Boston, Mass. (Hotel Statler) é 
New Enocitanp Water Works Assw., Secy., Joseph C. Knox, 
73 Tremont St., Boston, Mass. 





Dec. 1-6—New York, N. Y. 
AMERICAN SocreETy MECHANICAL ENGINEERS, 29 West 39th 
street, New York, N. wi 











Dec. 8-11—Chicago, Ill. (Conrad Hilton Hotel) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, Annual Meet 
ing, Secy., F. J. Van Antwerpen, 25 West 45th Street, New 
York 36, N. Y. 

Dec. 12—Augusta, Maine. 
Marne Water Utiities Assn., Secy., Gerard F. Laurin, 89 
Western Ave., Augusta, Maine 

Dec. 19—Boston, Mass. (Hotel Statler) 
New ENGLAND Water Works Assw., Secy., Joseph C. Knox, 
73 Tremont St., Boston, Mass. 

1958 

Jan. 23-24—New York City, N. Y. (Hotel Belmont-Plaza) 
New York Sewace & INpustrraL Wastes Assn., Exec. Secy., 
Ralph C. Sweeney, State Dept. of Health, 21 N. Broadway, 
White Plains, N. Y. 

Feb. 5-7—Indianapolis, Ind. (Sheraton-Lincoln Hotel) 
INDIANA Section, A.W.W.A., Secy., Chester H. Canham, 
3517 Manor Court, Indianapolis 18, Ind. 

Feb. 24-28—Chicago, Ill. (Hotel Sherman) 
AMERICAN Society oF Civic Enorneers, Exec. Secy., W. H. 
Wisely, 33 West 39th Street, New York 18, N. Y. 

Mar. 2-7—College Station, Texas (Texas A & M College) 
Texas Water & Sewace Works Assw., Secy., V. M. Ehlers, 
2202 Indian Trail, Austin 3, Texas. 





Mar. 12-14—Atlantic City, N. J. (Traymore Hotel) Apr. 23-26—Stockton, Calif. (Hotel Stockton) 
New Jersey Sewace & INpusTRIAL Wastes AssN., Secy., CALIFORNIA SEWAGE & INDUsTRIAL WaAsTES ASSN., Secy., 
Michael S. Kachorsky, P. O. Box 68, Manville, N. J. Robert J. Barletta, 719 South Loara Street, Anaheim, Calif 


Mar. 12-14—Salina, Kansas (Lamer Hotel) e ; Apr. 28-29—Roanoke, Va. (Hotel Roanoke) 
Kansas Section, A.W.W.A., Secy., Harry W. sadley, Nep- Venera fumusreses, Wactes & Sewace Weaxs Assn 
tune Meter Co., 119 W. Cloud Street, Salina, Kansas. O. J. Hand, c/o Hercules Powder Co., Hopewell, Va 


Mar. 20-22—Missoula, Montana (Florence Hotel) May 15-17—Spokane, Wash. (Davenport Hotel) 
MontaNA Section, A.W.W.A., Secy., Arthur W. Clarkson, Paciric NortHwest Section, A.W.W.A.. Secy., Fred D 
Asst. Director, Div. of Env. Sanitation, Montana Board of Jones, Asst. Supt., Water Dept., Rm. 306, City Hall. Spokan: 
Health, Helena, Mont W ash 


Mar. 23-26—Atlanta, Ga. (Dinkler-Plaza Hotel) May 15-17—Tucson, Ariz. (/1 Conquistador Guest Hote 
SouTHEASTERN Section, A.W.W.A., Secy., N. M, deJarnette, \rIzonNA Section, A.W.W.A., and Arizona Sewace & WarTEk 
Engr., Div. of Water Pollution Cont., State Dept of Health, 309 Works AssN., Joint Meeting, Secy., Stanford I. Roth, 813 E 


State Office Bldg, Atlanta 3, Ga Jefferson, Phoenix, Ariz. 


24.2¢ “avette . (Hotel N isted +. . , IY 
_ 24-26 pe _ _ : 2 ae hy _—— C. W. Ox June 1-4—Toronto, Canada (Royal York Hotel) 
N SAS J ; y? L, we ° ° x- > . . , 
ww ‘ _ Sal ‘A j sttbe Pa ne. Ak CANADIAN Section, A.W.W.A., Secy., A. E. Berry, Ontario 
ord, University Of /Arkansas, Payetteville, /itk. Water Resources, Parliament Buildings, Toronto, Ontario, 


Mar. 26-28—Schenectady, N. Y. (Van Curler Hotel) Can 
New York Section, A.W.W.A., Secy., Kimball Blanchard, Tune 18-20—Toledo, Ohio (Commodore Perry Hotel) 
Rensselaer-Ludlow Valve Co., 11 W. 42nd St, New York 36, ’ Onto Sewace & INDUSTRIAL WASTES TREATMENT CONFER 
at ENCE, Secy., Cleamon FE. Lay, 301 Ohio Departments Bldg., 


Mar. 26-28—Chicago, Ill. (LaSalle Hotel) Columbus 15, Ohio 

[ntrnors Section, A.W.W.A., Secy., Dewey W. Johnson, Cast June 22-25—Philadelphia, Pa. (Bellvue-Stratford Hotel) 

Iron Pipe Res. Assn., 122 S. Michigan Ave., Chicago 3, IIl. ’ AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, 50th Anniver 
sary Meeting, Secy., F. J. Van Antwerpen, 25 West 45th St., 


New York 36, N. Y. 


Apr. 16-18—Lincoln, Neb. (Cornhusker Hotel) 
NEBRASKA Section, A.W.W.A., Secy., John E. Olsson, 408 
Sharp Bidg., Lincoln, Neb June 23-25—Charlevoix, Mich. (Charievoix Beach Hotel) %-+ 
MICHIGAN SEWAGE & INDUSTRIAL WAsTEs AsswN., Secy., Donald 
Pierce, Michigan Dept. of Health, Lansing 4, Mich 


Apr. 18—Harrisburg, Pa. (Penn-Harris Hotel) M 
ANNUAL CLEAN STREAMS CONFERENCE, Secy., R. V. Wall, ; 
Penna. State Chamber of Commerce, State Chamber Bldg., lune 23-27—Portland. Oregon (Hoi VM ultram il 

tr y ) : ‘ ~~ i 
Harrisburg, Pa AMERICAN Society oF Civit ENGINEERS, Exec. Secy., W. H 
Wisely, 33 West 39th Street, New York 18, N. Y 





Apr. 20-25—Dallas, Texas (Memorial Auditorium) 
A.W.W.A,. Convention, Secy., Harry E. Jordan, American 
Water Works Assn., 2 Park Ave., New York 16, N. 


June 25-27—Erie, Pa. (Hotel Lawrence 
PENNSYLVANIA Section, A.W.W.A., Secy., | 
Div. Engr. State Dept. of Health, Greensburg, Pa 
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The largest water tank repair 
company in the United States 
is at your service. Repairs 
guaranteed for 12 years— 
paint for 3 years. 


“SEG ET <Sk 


‘ 


i ek | 


- 


Representatives in 


wd wa every state of the Union 


DIXIE TANK’S “SYMBOL” OF YOUR PROTECTION 
DIXIE TANK & BRIDGE CO. recs wre owe 


P. O. BOX 14, MEMPHIS |, TENN. 
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EQUIPMENT NEWS 


Hlow Reco rarer 


1101 


C. H. Wheeler Manufacturing Co., 
Philadelphia, Pa., has available a com- 
pletely new re-designed line of non- 
clog sump pumps. The new pumps are 
manufactured in 3 and 4 in. sizes. Ca- 
pacities range from 20 to 1,100 gpm. 
Heads go as high as 160 ft. 

The new design features a split mo- 
tor stand, allowing easy access to mo- 
tor, pump shaft and bearings. After 
removing only four bolts, motor can 
be lifted off the pump without disturb- 
ing the piping. 

Self lubricating bearings are used 
to eliminate lubrication problems. Both 
the double sealed ball thrust bearings 
above the floor plate and intermediate 
sleeve bearings used on the shaft when 
the sump depth exceeds 4% ft. will 
operate for the life time of the pump 
without outside lubrication. 

The pumps are equipped with grease 
packed stuffing boxes, which eliminate 
r : the need for repacking and consequent 
} | down-time. Rotating parts are stat- 
ically dynamically balanced. 


For Measuring Sewage, and Other Flows Transistorized Audio-Tone 


Transmission For Control Systems 
1102 









































Flow charts directly readable in million gallons per day 
or gallons per minute over various sizes of Parshall Builders-Providence, Inc. Div. of 
B.1.F. Industries, Inc., Providence, 


flumes. The same recorder can also be use r ~harts ; 
e used with charts R. I., has announced that centralized 
reading in feet and hundredths to record head or surface supervisory control systems can now 


fluctuations in lakes, streams and wells. Priced from utilize the many distinct advantages 
of transistorized audio-tone transmis 


$132. Write for free tin 2 Yr : 
3 ite for free Bulletin 24 sion. | p to 18 functions, telemetering 
and controlling, may be transmitted 
. oO a single pair of private or leased 
The planning and efficient operation of any project which in- pmetediesss.... sal. ty . 
Poly . : wires, carrier current, radio or micro- 
volves measurement of flowing liquids is based on flow data li This t f tr 
. ‘ . < 5. { ( a >" 
which can be obtained with STEVENS Water Level Recorders a tig ory name ¥ vt eal er 
STEVENS instruments are at work compiling data on hydro — icine th — = ree ¥ 
electric and flood control projects and in water works, sewage centralizing the contro! of remote 
functions found in both municipal and 


disposal plants, irrigation and industrial installations in all ; : ugh . 
industrial applications . . . for tele- 


metering such quantities as pressure, 
temperature, level, flow, turbidity, 
chlorine residual, pH, conductivity, 
and many others. 

Ease of assembly, interchangeabil- 
ity, installation, and system expansion 
are features of the compact, completely 
transistorized, “plug-in” design of the 
power supply, transmitters, and _ re- 
ceivers. The 100% transistor circuits 
eliminate costly tube power consump- 
tion and maintenance. Specially devel- 
oped circuit design eliminates fre- 
quency interference on adjacent chan- 
nels. 


parts of the world : ee ae 


Experienced technical staff avail STEVENS DATA ‘BOOK 
able for consultation on any liquid 
measurement installation. Write, 
giving description of project, and 
scope of data desired 


invaluable for your 
réference file 


144 pages of technical dato on recorder 
installations, plus a wealth of hydraulic 


r- 
| 
| 
| 
< | tables and conversion tobles. $1.00 each 
LEUPOLD & STEVENS ee 4 Moen den 
STEVENS INSTRUMENTS, INC. 

INSTRUMENTS, INC. | 

| 


4445 N. E. Glisan $t., Portiand 13, Oregon 
4445 N. E. Glisan Street 


Please rush copies of the STEVENS DATA BOOK 
Portland 13, Oregon for which | enclose $1.00 each 


Specialists in eae 


Name 





Address 


an ee a aut oom eum ane aun aas ams aie an eamed 


Instruments for ; 
Half a Century es 
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When Industry 
Needs Water. 
Here’s How to Lay 


16-inch Pipe Fast 


This job is at Akron, Ohio. It is a 
9100-foot water supply line, of 16 
inch prestressed concrete cylinder 
pipe, to serve a new industry north- 
east of Akron. 

This pipe is easy to lay, primar- 
ily because of the quick-to-make, 
steel and rubber-gasket joint. 

Shullo Construction Company’s 
workmen used this method: a) 
backhoe opens a 16-foot length of 
trench, b) crew trues up bed for 
pipe, c) backhoe picks up pipe, 
lowers into trench, d) workman 
guides pipe as backhoe shoves pipe 
home, making joint. e) backhoe 
moves on to open another section 
of trench as, f) workman grouts 
joint, g) other crewmen bed pipe. 
and h) bulldozer backfills. 

Picture shows backhoe lowering 
pipe into trench with workman in 
foreground grouting joint. 

This line was installed under the 
direction of Wendell R. LaDue. Su- 
perintendent and Chief Engineer. 
Bureau of Water Supply, Akron. In 
the past four years the City of 
Akron has installed 85.000 feet of 
Price pipe in sizes from 16 inch to 
18 inch. 

Pipe was manufactured at the 
Dayton plant of Price Brothers 
Company. 
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Quantichem Colorimetric 
Analyzers 
1103 


Philadelphia, Pa.. 
availability of their 
,utomatic analyzers 

re than three vears of 
rch and field studies 
iments will continuously 
for total hardness o1 
ition. Each analysis is 

ime cycle with the results 
na separate unit that may 

ns or control devices 

lyses are based on the ef 
hardness-causing cal 
ignesium ions have on 


‘ss 


e For further information on products or services please use reader service card. 


¥ 


than half the time required for forged 
steel. It is made to the ASME fluid 
flow measurement code. 

Although manufacturing costs stud- 
ies have not yet been completed, ex- 
perience so far has indicated that the 
cost of fabricated nozzles will be con- 
siderably less than that of the steel 
units, with costs decreasing in propor- 
tion to the size of the nozzle above 
10 in. The studies also indicate that 
cost of fabricated nozzles below 8 in. 
will be about the same as that of steel 
nozzles. 

The company so far has manufac- 
tured the new nozzles up to 24 in. and 
has made quotations on 30-in. units. 





nts which change the 
light that a given volume 
ution will absorb or trans 


fference in the amount of 
ght through a zero cell 

| is measured photoelec 
ecause the difference is 
the concentration of 
Iness, the instruments are 
read in units of concen 


alyzer has a range of 
The standard ranges 
rdness analyzers are 
with a sensitivity of 
ppm, respectively, cali 
ilcium carbonate. Other 
vailable to meet special 


Fabricated Flow Nozzle 
1104 

Manning Co., Penn Instru 
Philadelphia, Pa., has de 
new fabricated flow nozzle 
ghter, less expensive, easier 

iandle and is non-corrosive 
According to the company, the noz 


which is about one-fifth the weight | ' 
‘ ; . . | 
rged n be delivered in less | 


ed steel, ca 
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GATE VALVES 


First Choice for Extreme Reliability 


Because of their inaccessibility underground, repairs to gate 
valves are always time-consuming, expensive, and a source of 
annoyance. And interruptions in service while repairs go on 
are hazardous for the community. 

For these reasons, R. D. Wood Gate Valves are designed to 
function for generations no matter what the conditions. They 
are rugged in construction, fully bronze mounted, and tested to 
300 Ib. hydrostatic pressure. Designed for working pressures 


conforming to AWWA specifications. 


Available with mechanical joint or flange-type 


pipe connection 


IN DESIGN 





Only three moving purts—a spreader 
and two discs which are free to revolve 
their complete circumference while being 
raised or lowered. Gates are lifted 
entirely clear of valve openings, pro- 
viding unobstructed flow. 








e For further information on products or services please use reader service card. 


Titanium Tubing Featured 
in Improved Chlorinators 
1105 

Wallace & Tiernan, Inc., Belleville, 
N. J. and Superior Tube Company, 
Norristown, Pa., have developed a 
Titanium tubing that, when teamed 
up with plastics combats corrosion in 
the new W&T chiorinator for water 
treatment. The Quality - Quantity 
Chlorinator is a new type of chlorina- 
tion system, its name is derived from 
the fact that it automatically adjusts 
the chlorine feed rate to changes in 
the chlorine demand (quality) as well 
as the flow (quantity) of the water 
being treated. 


Most of the titanium tubing is in 
the form of short nipples for connect- 
ing flexible vinyl plastic tubing to 
acrylic blocks. Both the plastic and 
the titanium come in constant contact 
with a wide variety of chemicals, in- 
cluding salt wet chlorine 
and potassium iodide. Titanium was 
selected for the nipples because of its 
remarkable resistance to all of the 
corrosive elements encountered. 


solutions, 


\lthough the amount of titanium 
tubing required for each chlorinator 
is quite small, it contributes signifi- 
cantly to the satisfactory performance 
of the equipment. 








R. D. Wood Gate Valves also 
now available with O-Ring 
Stuffing Box seal when speci- 
fied. 


R.D.WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and 


*Sand-Spun’ 


\ 








Pipe (centrifugally cast in sand molds) 


New Cut Machining Unit 
1106 
Wallace Supplies Mfg. Co., Chi 
cago, Ill., has developed a new low 
cost machine which cuts as it “rolls- 
a-round.” 


r 


This versatile cutting machine, with 
a wide range of both pipe or tube and 
structural shapes is available in two 
stock sizes. 65@ in. O.D. hollow sec- 
tions or such shapes as will fit into 
6 in. circle, and 1254 in. O.D. hollow 
section (such as pipe or tube) as well 
as structural or special sections which 
will fit into 12 in. circle. 

Electrical power is_ controlled 
through a drum type reversing switch 
making rotation of the cutting unit 
simple and positive. A variable drive 
system permits a proper selection of 
speed of rotation of the cutting head 
around the work. 





Teflon-Faced Diaphragm 

For Diaphragm Valves 1107 
Hills-McCanna Company, Chicago, 
Ill., has announced a new Teflon- 
faced diaphragm of one-piece con- 
struction for use in Hills-McCanna 
Diaphragm Valves. 

This new diaphragm is made with 
a solid Teflon sheeting, perma- 
nently bonded to the face and ex- 
ternal edges of an elastomeric 
backing, and provides for corrosion 
protection from both the internal 
flow and external atmospheric con- 
ditions. This construction com- 
bines the chemical resistance of the 
solid Teflon diaphragm and the 
hydraulic shock absorbing flexibil- 
ity of elastomeric type diaphragms. 
The new diaphragm also features 
Hills- McCanna sealing bead con 
struction for positive closure under 
pressure or vacuum at operating 
temperatures ranging from —10°F 
to 240°F and line pressures up to 
150 PSI. 
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New Type Butterfly Valve ability of a new line of butterfly valves, 

1108 featuring a unique rubber seating 
principle and unusual operating char- 
acteristics. 

\lanufactured under licensing agree 
ment with the designer, Pelton Div. 
of the Baldwin-Lima-Hamiulton Corp., 
the new rubber seated valves are trade- 
named Darling-Pelton Butterfly 
Valves and have the benefit of exten- 
sive laboratory and field testing by 
both the Pelton and Darling organiza- 
tions 

Tin Advantages claimed for this new 

Darling Valve & Manufacturing type of butterfly valve include: lower 

Co., Williamsport, Pa., has announced operating torque, adjustability of seat 


the production and immediate avail for tight shutoff, seat replacement 


The mark of 


LOWER 
FIRE INSURANCE 


RATES 


Along the streets of hundreds of U. S. 
villages, towns and cities stand modern 
sentinels of fire protection: M & H fire 
hydrants. Where you see them, too, 
you can be reasonably sure they are the 
mark of lower fire insurance rates. As- 
suming an adequate water supply, an 
efficient distribution system and a fire 
department, M & H hydrants are the 
last of the four principal factors which 
mean good fire protection and lower 
insurance rates. 

An M & H hydrant may long stand 
idle, yet functions perfectly when need- 
ed. Large inside diameter and unob- 
structed waterway gives high flow 
efficiency. Operating parts are bronze 
or bronze bushed. Furnished either UA 
& FM approved or A.W.W.A. speci- 
fication, standard model, traffic model 
or flush type. For complete information, 
address 


M:H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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without removal of shaft or operator, 
elimination of shaft sealing problems 
as the rubber seat is a continuous ring 
integral with the disc, and, increased 
operating cycles before part replace- 
nent Or maintenance is necessary. 

This line of ‘butterfly valves, now 
extends from 4” to 72” sizes for pres- 
sures in the 50 to 250 psi range. The 
valves are designed for all types of 
manual and air or hydraulic cylinder 
operation. 





Lift Jacks and Platforms 
Cut Bag Handling Costs 
1109 


Bond Foundry & Machine Co., 
\fanheim, Pa., has announced that the 
Lancaster Water Authority, Lancas- 
ter, Pa., has reduced their operating 
costs by using Bond lift jacks and 
platforms in their Conestoga Filtra- 
tion plant to handle 100-lb. bags of 
alum. 


The Authority found that by using 
the Bond lift jack and platform sys- 
tem, that the bags of alum required 
only one handling, from the delivery 
truck to the platform truck. Once on 
the platform truck, the load—18 of the 
100-lb. bags of alum—is put on an 
elevator and moved to the storage 
area. When alum is needed in the 
process, one man using the lift jack, 
takes a loaded platform truck over to 
the feed bin. The old hanting system, 
the Superintendent of the Authority 
indicates, required ten men for un- 
loading, the new Bond system requires 
only six men. In addition, their in- 
ventory control is simplified, they 
need less space for storage, and yet 
always have an adequate stock for 
suppyling the necessary material in 
the process on a non-continuous basis. 





e For further information on products or services please use reader service card. 


Automatic Bucket Dumper 


For Sewer Cleaning Machines 
1110 


Flexible Inc., Los Angeles, Calif., 
Automatic 
Budget Dumper for bucket machines. 


has introduced a new 


The new device eliminates the need 
for a standby helper to dump the 
bucket when it comes out of the sewer. 
The firm estimates the savings in 
wages can pay for a set of two bucket 
machines in approximately one year. 

The device operates simply. A hook 
arm picks up the full bucket, swings 
it out, opens the bucket automatically 
and dumps the load, then returns the 
bucket to pick-up position. It is not 
only optional on all new Flexible 
bucket machines but can be easily in- 
stalled in 30 min. on machines now 
in use. 





Product for Reducing Water 
Evaporation Available for 


Field Trials 
1111 


American Alcolac Corporation, Bal- 
timore, Md., has developed a product 
which reduces the evaporation of wa- 
ter by forming a monomolecular film 
barrier on the surface of the water. 
Samples are available without charge 
for field tests by water districts, mu- 
nicipalities, industrial concerns, and 
other organizations and individuals in- 
terested in water conservation. 

A special combination of fatty al- 
kanols, trade-named Siponol EGH, 
the new product is said to reduce 
evaporation as much as fifty percent 
under favorable conditions. It is sup- 
plied as a five-pound slab, together 
with accessory attachments so that it 
may be anchored in a definite position 
on the surface of the water. 

The monomolecular film is estab- 
lished automatically by spreading out 
radially from the slab until confined 
by a physical barrier—e.g., shoreline, 
tank edge. Back pressure then stops 

(Continued on page 102A) 





NOW...provid LUMA E containment of 
water, wastes, brines and sludges with 








Pre-fabricated ‘“‘HYDROMAT" As- 
phalt Liners provide the ideal liner 
for all domestic, industrial and re- 
creational facilities where the con- 
tainment of water, wastes, sludges, 
brines, etc. demand a very efficient, 
economical and impervious lining 
material. ‘HYDROMAT"” is quickly 
and easily installed as a monolithic 
liner with mechanically sealed joints 
. . will expand and contract with soil 
movements without rupturing or 
breaking the seal. Installed over (ex- 
posed) or under earth, concrete, 


For compiete instal- 
lation and technical 
dota write today 
for your copy of 
the “HYDROMAT 
MANUAL". 


7 KIMBALL STREET 
ELGIN, ILLINOIS 


gunite, steel or other materials... pro- 
vides the practical answer to the prob- 
lem of re-lining old, cracked concrete 
or gunite linings. “HYDROMAT"”’ 
may be safely used for the contain- 
ment of potable water in clear well 
construction and its ruggedness and 
durability permit its use as a fully 
exposed lining in large reservoirs to 
depths exceeding 50 feet. “‘HYDRO- 
MAT” is available in three thick- 
nesses, 4", 4" and 5g”, in 4’ widths 
and lengths up to 15’ . . . longer 
lengths available on special request. 


W. R. Meadows, Inc. 
4 Asmvpan Sireet, Elgin, Ilinois 
Gentlemen: 


[_] Send my copy of the "HYDROMAT 
MANUAL”. 


0 Have representative call. 
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further spreading of the material, the 
remaining portion of the slab acting 
a reserve to repair breaks in the 


e For further information on products or services please use reader service card. 


caused by humans, animals, fish, rain 
or miscellaneous objects are contin- 
ually repaired by the spreading action 


of the Siponol EGH. In addition, 
since the material is resistant to bac- 
teria attack, it is long lasting. 


lm and replenish film that is lost. 
\lthough the film is only one ten 
millionth of an inch thick, it prevents 


tine 





escape of water molecules to the 
atmosphere. At the same time, it 1s 
permeable to oxygen, so that aquatic 


Packless Diaphragm Pump 
For Metering and Proportioning 
1112 


ife is undisturbed by its presence 
he monomolecular layer is a du 
rable surface film that wind 
lf it is broken by a strong 
prevailing w nd, the film quickly re 
on change in direction or ces- 
the Similarly breaks 


Hills-McCanna Co., Chicago, IIL, 
has developed a new concept in pack- 
less diaphragm pumps for porportion- 
ing and metering fluids. Thoroughly 
tested under actual operating condi- 


resists 


iwchion 


forms 
wind 


aSIOn GC tions, this diaphragm pump performs 

with exceptional accuracy and mini- 

mum maintenance at pressures up to 
0 2,500 psi. 

Its Teflon-faced diaphragm is a new 

development by Hills-McCanna. The 

diaphragm consists of solid Teflon 


A 
4e; 
3 permanently bonded to, and covering, 
. S the face of an elastomeric backing. 
Saddle-Nut 


This type of construction assures long 
diaphragm life by combing the chem- 
ical resistance of Teflon with the flexi- 
bility of an elastomeric backing. 





Vertical Hollow-Shaft Motors 


For Hazardous Installations 
1113 

Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis., has announced that 
Underwriters’ approved A-C vertical 
hollow-shaft motors in frame size 180 
through 30 are now available in totally- 
enclosed and explosion-proof designs 
for hazardous locations or installations 
where excessive heat and dust require 
added protection. 

Hollow-shaft motors by Allis-Chal- 
mers are available in ratings to 700 hp 
in all types of enclosures including 
open, totally-enclosed, fan-cooled, and 
explosion-proof with either rigid or 
self-release couplings. Non-reverse 
protection is also available. 





=_7 = o i , 





HOLDS the meter for you! 








Save time .. . . Save trouble . . . . Save gaskets, by 
putting the FORD SADDLE NUT at inlet, or both ends 


of every meter installation. 





The patented Ford Saddle Nut has a supporting lip ex- 
tending about half way around the meter nut, so that it 
supports the weight of the meter, lines up the threads 
of the nut with ihe meter spud, and provides a place to 
hold the gasket before the nut is screwed onto the meter. 








The Ford Saddle Nut is availakle on all Coppersetters 
and Resetters at a small additional cost. 


Send for Compicte Information. 











FORD 
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FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 


Courresy Atlanta Water Works “Willing Water'’) 
“ll bet she's either listening in on the boss, 
or calling her favorite bookie.” 











W & SW 


MANUFACTURERS NEWS 











Anable Rejoins Dorr-Oliver 


Dorr-Oliver Inc., Stanford, 
Conn., has announced that An- 
thony Anable has rejoined the staff 
of the Company as Manager of 
the Technical Data Division with 
headquarters in the general offices 
at Stamford. Prior to his return 
he was, for the past few months, 
retained as a consultant to the 
Company in connection with com- 
pletion of a training program for 
new technical personnel 

Mr. Anable has been a member 
of the staff of Dorr-Oliver in vai 
ious capacities ever since graduat 
ing as a chemical metallurgical en- 
gineer from Massachusetts Insti 
tute of Technology, except for a 
year and a half period beginning 
in August 1955. 





Slusser Joins Climax 
In California 


Climax Engine Manufacturing 
Co., Chicago, IIL, has announced 
the appointment of James K. Slus- 
ser as district representative for 
the State of California. He will 
maintain headquarters at West- 
minister, California 

Mr. Slusser is a graduate of the 
City College of Beach and 
has specialized in engine sales and 
applications for several years 


Long 


Fischer & Porter Names 
Regional Managers 


Fischer & Porter Company, Hat 
boro, Pa., has named managers for 
its newly organized eastern, south 
eastern and 
regions 

Harold 


Inanager ol 


southwestern = sales 


Russell has been named 
the eastern region, 
comprising the New York, Phil 
adeIphia, Boston, Baltimore 
Washington, Richmond, and Al 
bany-Syracuse offices. Mr. Russel 
was formerly Sales Engineer 
major industrial accounts, working 
out of the New York office 
William Trethaway will man- 
age F&P’s southeastern area, to 
include the Atlanta, Birmingham 
and Knoxville offices as well as 
two offices in Florida at Clear- 
water and Jacksonville. Mr. Tre 
thaway joined Fischer & Porter 


(Continued on page 104A) 


for 
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60” Pratt Rubber Seat 
Butterfly Valves in 
presedimentation 
basin piping of the 
Fiorence Water Treat- 
mert Plant, Omaha, 
Nebraska. Engineers: 
Burns and McDonnell. 


OMAHA ... Butterfly Valves 
are key to compact piping 


This ultra-compact arrangement of three 
60 inch valves could only be made with 
Butterfly Valves. The illustration shows 
the narrow face-to-face dimensions 
(only 15”) and the compactness of the 
valve-operator assemblies. What you 
can't see is equally important! The rug- 
ged internal construction—the rubber 
seat that is never under severe pressure 
from the valve disc, only partially dis- 
placed during closure... features that 
mean years of easy operation without 
maintenance problems or costs. 


HENRY 


PRATT 


Pratt originated the Rubber Seat But- 
terfly Valve and has installed more of 
them than any other manufacturer. 
For valve design with a 50 year repu- 
tation for practical imagination, see 
Henry Pratt. 


NEW! Latest, most accurate pressure drop 
and flow data, conversion tables, discussion 
of butterfly valve theory and application 
plus other technical information. 


Write for 
Manual B8-2B 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill 
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Representatives in principal cities 


1957 





Before engineering your sewerage system 
consider the advantages of this... 


PREFABRICATED PUMPING STATION 


Installation can be made with a vantageous spot for existing gradi- 
minimum of time and cost. ents. : 

Can be installed on existing public © It is feasible to move and relocate 
property should conditions change. 

at Ry , , Improved equipment, controls and 
ey ee Be penne mo i -_ prefabricating technique make the 
a a ied sancare, wel- Z-F Station an economical and re- 
: oquy liable unit. Write for details. 
Usually can be located at most ad (Territories open for representatives) 


Menefectured by ZIMMER & FRANCESCON, Moline, Illinois 


GUNITE ¢*:* 2 = 


“Gunite” is the modern process 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining 

e Reservoirs 

e Dams 

e Filter Plants 

e Sewage Disposal Plants 
e Tanks 


e Stadiums 
* 


» Bridges W, 
° NILE. FOR MORE INFORMATION, 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


‘simian te PRESSURED 2 


OTHER OFFICES IN FLORENCE, ALA, = 1555 Helton Street 


CHICAGO, ILL. NEWARK 5, N. J. 
30 W. Washington Street 193 Emmet Street 
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in 1951, serving in the engineering 
department betore his initial sales 
appointment to the Atlanta office. 
Glen Dorflinger has been given 
charge of the southwestern region 
which includes offices in El Vaso, 
Dallas, Houston and New Orleans. 
Mr. Dorflinger was formerly man- 
ager of F&P’s Houston office 





Climax Engine Changes Name 

Climax Engine Manufacturing 
Co., Chicago, Ill, a Division of 
Eversharp, Inc., has been an 
nounced as the new name of the 
company formerly known as Cli- 
max Engine & Pump Mfg. Co., 
a Division of Eversharp, Inc. 

It is further announced that the 
District Office at Dallas, Texas 
has been moved to the Tower 
Petroleum Building, 1907 Elm 
Street, Dallas 1, Texas from a for- 
mer location at 155 Continental 
Avenue, Dallas 7, Texas. 

The company maintains general 
sales offices at 208 South LaSalle 
Street, Chicago, Illinois and a fac- 
tory at Clinton, Iowa. Distribu- 
tors are located at strategic points 
throughout the United States and 
Canada 





M-H Valve Division Moves 
To New Plant 


Minneapolis- Honeywell Regulator 
Co., Philadelphia, Pa., has opened a 
new $1.5-million plant in Fort Wash- 
ington, Pa., for the production of in- 
dustrial valves. 


The 120,000 sq. ft. plant, located on 
a 25-acre site in Fort Washington's 
Industrial Park, 12 miles north of 
downtown Philadelphia, provides man- 
ufacturing, research and development, 
sales and administrative facilities for 
Honeywell's Valve Division. 

The new one-story plant is designed 
so that it can be expanded to more 
than three times its present size. From 
two to three weeks will be required to 
transfer machinery and other equip- 
ment from the old site occupied since 
1856 on Broad Street, six blocks from 
Philadelphia’s City Hall. 





Hersey Names Sapsford 
And Leavell 
Hersey Mfg. Co., Boston, Mass., 


has announced that Robert O. Saps- 
ford of Charlotte, North Carolina, has 





been named North Carolina represent- 
ative for the company. 

Mr. Sapsford resides at 1115 Leigh 
Avenue, Charlotte, but will operate 
from the Atlanta, Ga., branch office. 

At the same time it was announced 
that Manly B. Leavell of Jacksonville, 
Fla., would represent the company in 
the State of Florida. 

Mr. Leavell will continue to oper- 
ate from the company’s Atlanta branch 
headquarters. 





Dresser Completes New Plant 


Dresser Manufacturing Division 
of Bradford, Pennsylvania, has, 
announced the completion of a new 
million dollar compression fitting 
plant in Wellsboro, Pennsylvania. 

The new plant, providing 100,- 
OOO square feet of manufacturing 
space, is devoted exclusively to 
the manufacture of compression 
fittings. The plant, to employ 250 
people when full production is at- 
tained, is equipped with specially 
designed, high speed, largely auto 
matic machinery 

\nother phase of Dresser Manu 
facturing Division's expansion pro 
gram is taking place at the Brad 
ford plant which has been enlarged 
with an addition of 33,000 square 
feet of space. This coupled with a 
complete relocation and moderni 
zation of existing production lines 
will increase production of cou- 
plings, repair clamps and sleeves, 
saddles and other products by 15 
per cent 





Clay Pipe Association To Build 
New Research Laboratory 

The National Clay Pipe Manu 
facturers Association, Cleveland, 
Ohio, has announced that they will 
build a new research building and 
laboratory facilities to house the 
industry’s research program 

The new laboratory will be lo 
cated in Crystal Lake, Illinois. 43 
miles Northwest of Chicago. Five 
acres of land have been acquired on 
Route 176 near the city limits of 
Crystal Lake. Construction of the 
building will begin in a few weeks 

For several years the industry 
research laboratory has been lo- 
cated in Los Angeles, California. 
In addition to work done in this 
laboratory, other projects have 
been assigned to industrial re- 
search organizations and univer- 
sities throughout the country. The 
construction of the new laboratory 
will serve to centralize the research 
effort of the industry so that work 
on related problems can be concen- 
trated in one location. 





It's New Again with 
THORITE and THOROSEAL 


Freeze-thaw cycle follow- 
ing water and moisture pen- 
etration, also swelling of 
reinforcing rods from mois- 
ture contact, cause masonry 
destruction. 








BRIDGE OVER CONCORD RIVER 
ROUTE 3, BELLERICA, MASS. 


Workmen on scaffold patch 
spalled and cracked concrete 
with THORITE and seal surface 
with THOROSEAL. 


Area at left chipped to sound 

masonry. It will then be patched 

f with THORITE Nonshrink, Non- 

Thorosea! slump 20-Minute Set Patching 

Mra nto Mortar, without necessity of costly 

Ta ay forming, finished by application 

Sear of Thorosel. . 

Request Circuler No. 16 and 2C. 





Write for ourl6 page 
“Route Det 
2D DRY WALL PRODUCTS, INC.™ 


. 
2 9 
* ® 7 ar. 
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ENSLOW 


STABILITY 
INDICATOR 


For hecking the equilibrium of a fin- 
and 


useful in controlling anti-corrosion treat- 


Catalog No. 83-895 


shed water, supplying an index 


ment 
WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 
Ne 








—R0T0-TROL— 


RF-2 


This 2-pump RF-2 Roto- 
Trol 
and wear of both 


WITH 
ALTO- 
TROL 


assures equal use 


Each pump is 


alternate 


pumps. 

operated on 

starting cycles. 
The RF-2 operates both pumps togeth- 
required. RF-2 
dependable 


er, when installations 


give service year after 


year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


783 Hampden Ave., St. Paul 4, Mina. 




















—_—————— 


e For further information on products or 


New Literature ay 


| W&SW 
clan 


Safety Equipment 
1114 


services please use reader service card. 


General Scientific Equipment Co., | 


Philadelphia, Pa., has just pub 
lished a catalog that presents the 
company’s entire line of 
Equipment in an easy-to-use buy 
ers’ -guide arrangement. 


he catalog includes all types of | 
from asmall | 


protective equipment 
half-ounce dust mask to a large bar 
rel lifter. Nearly all of the several 
hundred listed items are illustrated ; 
general specifications and recom 
mended uses are given for each. 
Equipment is grouped according 
that the reader 
can compare similar products and 
the best suited to his 
needs. Product descriptions are 
completely factual and sufficiently 
detailed to permit a proper choice 


to its function 


sO 


select ones 





Liquid Strainers 
1115 
Golden-Anderson 
ty Co., Pittsburgh, 
published a bulletin 
ing Liquid Strainers. 
\ccording to this bulletin the 
Banks continuous strainer, as man 
ufactured by Golden-Anderson, is 
especially designed for the strain- 


Valve Special- 
Pa., has just 


on Self-Clean- 


| ing of fluids without itnerrupting 


the flow for cleaning the screen. 


Since the screen is constantly kept 


| clean, small perforations of .023” 


diameter are used, which effectively 
the of 


particles 


stop smallest troublesome 


Standard Motor Bulletin 
1116 

Sterling Electric Motors, Ince., 
Angeles, Calif., has just pub 
lished a 12 page colored brochure 
describing the complete 
line of Standard Electric Motors. 

The bulletin illustrates 
electric motor applications and con- 
tains much valuable selection infor 
mation. Many of Sterlings’ exclu 
sive design advantages are describ 


Los 


ed and the entire range of Sterling 


Electric Motors are illustrated. In 


| addition to the complete standard 
| motor line outlined in the new bul- 
| letin, Sterling also manufactures a 


wide range of Slo-Speed Gear Mo- 
tors and Speed-Trol Variable Speed 
Motors 
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Safety | 


| 


Sterling | 
several | 


| automatically. 


ynonym 
for... 


VEE 
ROBERTS FILTER 


MANUFACTURING CO. 


607 COLUMBIA AVE. 
DARBY, PA. 








Surer Gland Lubrication 
for Centrifugal Pumps 


THE Z-F GREASE SEAL eliminates 
that trouble spot where shaft enters 
casing. Applies constant positive 
lubrication to packing and shaft— 
Excessive heat, rapid 
wear, leakage and scoring will dis- 
appear as the Grease Seal applies a 
constant flow of lubrication when 
pump starts until it stops — auto- 
matically. Many other advantages, 
too. Write for com- 

plete description and 

price. ZIMMER and 

FRANCESCON, Mo- 





line, Hlinois. 





e For further information on products or services please use reader service card. 


Meters and Controls 
1117 


Bailey Meter Co., Cleveland, O.., 
has just published a new 8-page, 
1957 edition of the Bailey Meter 
Annual Bulletin that presents all 
the instruments introduced within 
the last year. 

\pplications, ranges, and detail 
ed literature references are given 
for the complete line of Bailey 
transmitting, recording, indicating, 
and controlling instruments 





Ground Water Movie 
1118 


layne & Bowler, Inc., Memphis, 
lenn., has available a full color and 
sound 16 mm motion picture on 
ground water development. The 
film is titled “Deep Waters.” 

The film portrays how water 
reaches the underground forma 
tions with animated sequences of 
underground processes which could 
not be photographed ; how water is 
located and the processes necessary 
for its production in ample quanti 
ties ; it shows drilling rigs in action, 
setting and cementing, casing, set 
ting and graveling screen and test 
pumping the well. The film runs 22 
minutes and is available to inter 
ested groups for showing without 


cost 





Utility Ditcher 
1119 

Gar Wood Industries,  Inc., 
Wayne, Mich., has just released a 
new catalog, featuring the improv 
ed Gar Wood-Buckeye Model 403 
Utility Ditcher. 

This colorful, 8-page catalog is 
thoroughly illustrated with me- 
chanical views of all major compo 
nents. Action photos, showing the 
ladder-type ditcher at work under a 
variety of conditions are also in- 
cluded. 





Transmission Equipment 
1120 

The Jeffrey Manufacturing Co., 
Columbus, Ohio, has available a 
new 88 page catalog featuring Jef- 
frey Transmission Products and 
their uses in elevating and convey- 
ing machinery. 

Descriptive information with 
drawings and tables of dimensions 
covers a variety of shaft collars, 
couplings, clutches, pillow blocks, 
take-ups, wheel hubs, gears, hold- 
backs, chains and sprocket wheels 














107A 


The Hardinge Automatic Backwash 
12%’ x 40’ Hardinge Automatic Sand Filter is a complete departure 
Backwash Sand Filter in a municipal from standard filtration equipment, 
water plant in Vermont. in that it backwashes its filter bed 
automatically without interrupting 


normal filtration. 


The ABW filter in combination 
with flocculation and sedimentation 
equipment provides treated and 
filtered water for municipal and 


industrial water supplies. 


The filter may be applied also for 
the treating of plant waste water, 


we , > for reuse or disposal. 
12'2’ x 86’ Hardinge Filter handling 
water supply for a Canadian paper Complete specifications upon re- 


a 6 quest. Bulletin 46-A-15. 


CHEMICALS WASH WATER 


ie B. fox 
ABW SAND iuren| 


FLOCCULATING 
TANK 























CLARIFIER 





CHLOR FILTERED WATER 
SOLIDS TO CLEAR WELL 


AND 
TO WASTE x DISTRIBUTION SYSTEM 


The flow sheet above illustrates the use of a Hardinge ABW Filter, in 
conjunction with Hardinge flocculating and clarifying equipment, on 


municipal or industrial water treatment. A modified system is avail- 
able for liquid waste disposal or reclamation. 


 HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto + Chicago + Hibbing + Houston * Salt Lake City + San Francisco 
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A GOOD 
COMBINATION 


for better performance— 
lower operating costs... 


i ok Bok Sy 
FILTER BOTTOMS 


Designed to successfully meet 
all underdrain requirements 


Made of de-aired fire clay—vitrified 
and salt glazed, the Leopold Filter 
Bottom is unequalled for depend- 
able, economical service. The indi- 
vidual blocks resist corrosion, are 
not subject to tuberculation, and 
will last indefinitely. Too, they re- 
quire only small sized gravel, do not 
need special supporting concrete 
members, and the Leopold design 
insures uniform wash distribution. 


i ok Bek Sy 


Rubber Seated 
BUTTERFLY VALVES 


Assure positive drop-tight shut-off 
easily, efficiently, economically. 


In this design, the seat is of resilient 
Neoprene rubber or pure gum 
rubber, vulcanized around a steel 
ring insert, and held in place by a 
keeper ring. The steel ring, which is 
“continuous” to eliminate abnormal 
wearing, increases the firmness of the 
seat and assures longer service life. 

Whether operated manually or by 
automatic controls, Leopold Butter- 
fly Valves always provide a positive 
shut-off that’s bubble-tight. Made 
in sizes 6’’ to 96’’. 


Meet AWWA Specifications C504-55T 


Write today for 
descriptive literature! 





F. 6. LEOPOLD CO., INC. 


Zelienople, Pa. 


e For further information on products or services please use reader service card. 


it 


THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 


| Sweco Surface Condenser 
1121 

Southwestern Engineering Co., 
Los Angeles, Calif., has just pub- 
lished an illustrated bulletin de- 
scribing its new line of Surface 

| Condensers. 

Designed for efficient production 
of vacuum for prime mover service 
with turbines, these 
surface offer the new 
‘Delta Vee” design. The bulletin is 
prepared in two-colors and is well 
illustrated to show design and tech- 

| nical features. 


large steam 


condensers 





| General Service Pumps 
1122 


Economy Pump 
Wheeler Manufacturing Co., Phila- 
delphia, Pa., has just published a 
tour-page, two-color catalog de- 
scribing the company’s line of rede 
signed General Service Pumps. 

\rcording to the catalog the 
pumps, designated as Type EUG, 
are used for the removal of solid- 

| free drainage and seepage from low 
to high levels. Inside the brochure 
is a large cutaway drawing of a 
typical EUG Pump, with details of 
17 construction features. The bulle- 
tin also contains metallurgy infor- 
mation, general data on perform- 

| ance and sizes, and details on pump 
accessories 





| Large Clay Pipe 
1123 


Robinson Clay Product Co., 
\kron, Ohio, has just published a 
new, four-page brochure, “Big Pipe 
by Robinson”. 

This file-size two-color, fully il- 
lustrated brochure describes Robin- 
son's complete lines of large diam- 
eter clay pipe, fittings, and time- 

| saving factory-made joints. Sizes 
| and descriptions of both standard 
| and extra-strength clay pipe with 
pre-cast Slip-Joint and Wedge- 
Lock Joints are included. Allied 
products described include wall 
coping, liner plates, ventilator caps 
and pipe covers, refractories, and 
Staminite acid-proof cement 


Drafting and Computation 
Shortcuts 
1124 

Frederick Post Co., Chicago, IIl., 
has just published a booklet on 
Time Saving Tips for the Drafts- 
man and Engineer. 

This booklet contains a total of 
59 interesting tips and drafting 











shortcuts suggested by leading en- 
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switch to 


Anthrafi 


Trade Mark Reg. U.S. Pat. 





ANTHRAFILT 


offers important advantages 
over sand and quarts 


DOUBLES length of filter runs. 

REQUIRES only half as much wash water. 

KEEPS filters In service over longer periods. 

a filter output with better quality ef- 
juent. 


GIVES better support toe synthetic resins. 


PROVIDES better removal of fibrous materials. 
teria, micro-organic matter, taste, order, ete. 
IDEAL for industrial acid and alkaline solutions. 
EFFECTIVE filtration from entire bed. 
LESS coating. caking or balling with mud, lime, 
iron or manganses. 


Write for further information, test 


samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. Sth St., Erie, Pa. 


Representing 
ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Wilkes-Berre, Pa. 











SURE Locations EVERY TIME! 


« NO WIRES, BATTERIES or SWITCHES — 

simple, powerful magnetic action, fac- 
tory adjusted to YOUR geographical 
location assures unfailing results! 
NO NEEDLE SPINNING — exclusive elec- 
tric braking action saves you time! 
NO STOOPING—easy top-view reading! 
RUSSED—compact, accurate, conven- 
ient! 
GUARANTEED —to function regardless 
of weather, surface or ground cover! 
NATION'S MOST WIDELY USED LOCATOR 
15-DAY FREE TRIAL — No money! No 
obligation! You be the judge! 


ORDER NOW — Wire or call Kirby 1-4200 
collect for fastest delivery! 


AQUA SURVEY & INSTRUMENT CO. 








e For further information on products or services please use reader service card. 


gineers and draftsmen when asked: 
What techniques do you use to 
save time without sacrificing preci- 
sion in your work? 

Clearly written and well illus- 
trated, this booklet shows new ap- 
proaches to old problems. The sec- 
tion on Calculating ideas contains 
10 tips, including easy ways of “Re- 
membering the Signs of Trig Func- 
tions,” “Dividing a Circle into 
parts,” and “Locating Decimal 
points.” 

Included in the booklet are 22 
drafting shortcuts, 9 easy-to-use, 
practical shortcuts to formulas and 
other engineering data, and 18 
board timesavers. 


Pipe Line Mixing 
1125 

New England Tank & Tower 
Co., Everett, Mass., has available 
a bulletin on the Nettco Flowmix. 

This 4-page, 3-color, bulletin de- 
scribes and illustrates how the 
“Flomix” is designed to be installed 
in a pipe line to mix liquids flowing 
through the line. According to the 
bulletin, the unit utilizes every 
mixing feature of frictional flow by 
repeated dividings, reversings, and 
combinings of the entering flow; 
coupled with violent mechanical 
agitation, results in an intimate 
contacting that guarantees homo- 
genous results. 

A cut-away drawing illustrates 
the mixing actions that take place 
within the “Flowmix.” A table of 
dimensions and motor sizes com- 
pletes the bulletin. 





Controlled Volume Pumps 
1126 

The Milton Roy Company, Phil- 
adelphia, Pa., has released a Bulle- 
tin on H20@® Controlled Volume 
Pumps. 

The new controlled volume 
pump, available in simplex or du- 
plex models, is engineered to pro- 
vide low-cost metering and pump- 
ing of non-corrosive liquids at 
normal temperatures with repeat- 
able accuracy. Typical applications 
include boiler feed water treat- 
ment, cooling tower water treat- 
ment, feed-to-process of various 
chemicals and process water treat- 
ment systems. 

The bulletin contains complete 
specifications, design features, di- 
Barrel Pumps are also illustrated 
mensions and ordering data. Mil- 
ton Roy Packaged Systems and 
and described 





PQ SOLUBLE SILICATES 


NEED 
LONGER 

FILTER 
RUNS? 


Turn to N-Sol activated 

silica (coagulant aid) to 

meet demand for higher 

filtration rates. Improved sedimentation results from large dense floc formed 
with N-Sol. Coarser filter media therefore may be used. 


N-Sol prepared in your plant with “N” sodium 
silicate and a reacting chemical. No charge for 
license under our N-Sol Process patents. 





PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 


Trademarks Reg. U.S. Pat. Off. 9 PLANTS e OISTRIBUTORS IN OVER 65 CITI'S 


























NEW FROM SPARLING! 


The new Sparling Masterflo Main- 
A MAIN-LINE METER MADE features an exclusive 


line meter 
FOR PRECISE MEASUREMENT! magnetic drive, the first major im- 
provement in propeller metering in 
: 15 years! This magnetic drive per- 
mits hermetic sealing . . . minimiz- 
ing maintenance and shut down 
time. Water cannot enter the gear 
box housing. Friction is reduced to 
a minimum. Using Sparling’s new 
Indicator-Totalizer, it’s the most 
efficient meter on the market today! 





% Working Pressures, Either 
Standard AWWA 150 or 
250 flanges. 


OTHER OFFICES 
Atlanta Chicago Cincinnati 
Datias Kansas City, Mo. 
Los Angeles Roselle, N.J. Seattle 
San Francisco Toronto, Canada 
Romford, England 


Sirs: Please send us more information on Sporling's new 
Masterflo Main-line meter 

Nome 

Company 

Address 

City Zone State 


Send to: Sparling Meter Co. Dept. WSW-11 
225 North Temple City Bivd. 
El Monte, Calif. 


Se eee e ae ee eae ee eaeecaee 
eee eee eee eae ee eaeecanee 
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{HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 


e For further information on products or services please use reader service card. 














NO DESIGN 


COMPLETE 


without 


HAPMAN 
CONVEYORS 


STUART 
CORPORATION 


516 N. CHARLES ST. 
BALTIMORE, MD. 


Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 


General offices and works W. Medford Sta., Boston, Mass. 








| Plastic Pipe Fittings and Valves 
1127 
| Sloane Mfg. Co., Sun Valley, 
| Calif., has just published a new il- 
lustrative brochure and stock cata- 
log on Plastic Pipe Fittings and 
Valves. 

The brochure features: Latest in 
formation on plastic pipe fittings 
| and valves; Data and illustrations 
on various plastic pipe fittings in- 
cluding ells, 45° ells, side 
outlet ells, couplings, male adapt- 
ers, female adapters, reducer bush- 
ings, nipples, clamp saddles, caps, 
| plugs, and flanges; Detailed dia- 
gram and description of standard 
plastic valves. 


tees, 





Extending Cooling Tower Life 
1128 
The Milton Roy Co., Philadelphia, 
| Pa., has released a new Application 
| Engineering Data Sheet. This four- 
page data sheet describes several 
methods of combating corrosion 
and delignification in cooling tow- 
ers, using controlled volume pumps 
to meter precise quantities of chem 
icals to cooling water. 
This data sheet features complete 
details and drawings explaining 
continuous pH control using Mer- 
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semetric pumps, acid metered in 
proportion to flow rate, chemical 
feed with automatic level control 
and other low-cost cooling tower 
water treating systems. 





Rigid Polyvinyl Chloride Pipe 
1129 

Alpha Plastics Inc., Livingston, 
N. J., has just published a 12-page 
two-color catalog on Alpha Pine, 
Fittings and Valves. 

Included are tables of pipe sizes 
available, specific chemical applica- 
tions, physical properties, tempera- 
ture factors for various working 
pressures, support spacing and 
thermal expansion. 

Flow charts, installation instruc- 
tions, pipe characteristics and fields 
of application are also included. 





White Superior Diesels 
1130 

White Diesel Engine Div., The 
White Motor Co., Springfield, Ohio, 
has just issued a bulletin on the 
Model 60 and Model 80 Superior 
Stationary Diesels. 

The literature lists the engines 
as designed to provide low speed 
power for continuous, heavy-duty 
service. Engines are four-cycle, six 
or eight cylinder, in-line models, 
ranging from 530 to 2000 BHP and 
from 300 to 1250 KW, are available 
either naturally aspirated or super- 
charged, and can be furnished to 
run as diesel, dual-fuel, or gas en- 
gines. 

The 12-pg., two-color bulletin in- 
cludes products photographs, illus- 
trated construction features, dimen- 
sions data, performance curves, and 
specifications. 





Walking Beam Flocculators 
1131 


Stuart Corp., Baltimore, Maryland, 
has just published a Question and An- 
swer booklet on Walking Beam Floc- 
culating Equipment. 

This very informative booklet was 
designed to answer most of the ques- 
tions arising from both the consulting 
engineer and the plant superintendent. 
It discusses all phases of the equip- 
ment operations from “Where the 
equipment can be used” to the power 
requirements. 

The center of the booklet contains 
a 2-page line drawing showing a cut- 
away view of a complete Walking 
Beam installation with keyed text 
pointing out the main features. The 
booklet also presents a brief summary 
of optional equipment features. 





Consulting Engineers 


SPECIALIZING 


IN THE FIELD OF 


WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, industrial Wastes and incineration 
Problemse—City Planning, Highways, Bridges and 
Airports—Dams, Fleod Control, industrial Build- 
ings—investigations, Reports, Appraisals and Rates 
—Laberateory for Chemical & Bacteriological 
Analyses—Complete Service on Design and Super- 
vision of Construction 

Three Penn Center Plaza 
Philadeiphio 2, Pa. 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works—lIndus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6, New York 


CAPITOL ENGINEERING 
CORPORATION 
Engineers—Constructors—Management 
SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Surveys Streets 
Planning Airports 
Sridges Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Specia! Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


Boas: Chester Engineers 


later Supply and Purification—Sewage 
znd Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Seusmon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 


Consulting Engiveer 
Water Supply and Treatment 


Sewerage and Sewage Treatment 


78 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8S. Brockway Roy E. Weber 
George R. Brockway 
STAFF 
H. L. Fitzgerald T. A. Clark 3B. E. Whittington 


RK. E. Owen John Adair, Jr 
C. A. Anderson T. R. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Palm Beach, Florida 


Chas. W. Cole & Son 
Engineers — Architects 
Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 














MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jeckson, Miss. Harrisburg, Pa. 


Buck, Seifert and Jost 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER. TOWNSEND 
& ASSOCIATES 


Water Supply. Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 


360 East Grand Ave. Chicago 11, Il. 











Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


COTTON, PIERCE, STREANDER, INC. 


Associated Sapeneren Sooemiagte 


132 Nossew $ New York, 

Colon 1 06—Havana, ute 
55 Caroline Rd., Gowanda, N. Y. 
2718 Garfield St., Hollywood, "Fla. 


Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision. 








BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
15800 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
KANSAS CITY, MO. 


P.O. Box 7088 
Phone: DElmar 3-4375 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 

Railroads Highways 

Grade Separations—Bridges—Subways 
Local Transportation 


Investigations—Reports—A ppraisals 
Plans and Supervision of Construction 
150 North Wocker Drive Chicage 
79 McAllister Street San Francisco 2, Ca 











BOGERT AND CHILDS 


CONSULTING ENGINEERS 
Clinton L. Bogart Fred S$. Childs 
ivon L. qi Donald M. Ditmors 
Robert A. Lincoln Charlies A. Manganaro 

William Martin 


Woter & Sewage Works «+ Refuse Disposal 
Drainage « Flood Control « Highways and 
Bridges «+ Airfields 


145 East 32nd Street, New York 16, N. Y. 








Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 








FAY, SPOFFORD & THORNDIKE, Inc. 


Engineers 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 
Port and Terminal Works—Industrial Bidgs. 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 Beacon Street, Boston 8, Mass. 








Additional Engineers Cards 
on Next Page 
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Finkbeiner, Pettis & Strout 


Carleton S. Finkbeiner, C. E. Pettis. Hareld K. Strout 
Consulting Engineers 


Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage. 
Sewage Treatment, Wastes Treatment, 
Valuctions & Appraisals 
518 Jefferson Avenue Toledo 4, Ohio 


Hayden, Harding & 


Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical. Structural 
1340 Solders Field Road. Boston 35, Mass. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 

Montgomery Building 

SPARTANBURG, S&S. C. 
Water Supply—Power Plants 


Sewage Disposal—Valuations & Appraisals 
Industrial Waste—Industrial Plant Design 








Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 


tadustrial and Municipal Engineering—Water Sup- 
ply and Purification—Sewerage and industrial 
Waste Treatment—Highways and Structures—Dams 

Drainage Works—Airperts—investigations—Valu- 
ation—-Design and Supervision 


HAZEN AND SAWYER 


Engineers 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision 
of Construction and Operation 
Appraisals and Rates 
122 East 42nd St. 3333 Book Tower 
New York 17, N.Y. Detroit 26, Mich. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 











GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 

HARRISBURG. PA. 
Pittsburgh, Pa. Do Beach, Fic. 

Philadelphia, 
Water Works, Sewage 
and Garbage Disposal—Roads, Airports, 
and Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Aprraisals. Investiaations & Reports. 


Industrial Wastes 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more 
than 700 cities and towns. 
Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omaha 2, Nebraska 


Water Works, 


Metcalf & Eddy 
Engineers 


Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 


Laboratory 
Statler Building, Boston 16 


Water, 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Washington 
Houston Philadelphia 


Reading, Pa. 





The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

139? King Ave. Columbus 12, Ohio 


Nussbaumer, Clarke & Velzy, Ine. 
Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
and Treatment 
te Disposal 
ncineration 


Water Supp! 


ae 


500 Fifth Avenue, New ange 36, N. Y. 
327 Franklin St. Buffalo, N. Y. 








Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
- 
Design, Construction and 
Supervision of Operation 
2771 Paxton Street Harrisburg. Pa. 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures— Power—Transportation 
51 Broadway New York 6, N. Y. 








GREELEY AND HANSEN 


Engineers 
Samvel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Engineering Office of 
‘CLYDE C. KENNEDY 


—— 
SANITARY ENGINEERING 


SAN FRANCISCO 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastee— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimere Ave. Kenses City 5, Me. 


Morris Knowles, Inc. 
Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 











HAVENS AND EMERSON 


A. BURGER 


OCSAY E. S. 
" < spot tts, CONSULTANT 
ULTING ENGINEER 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 


CLEVELAND 14, O. NEW YORK 7, N. Y. 


LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 

















LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; 

Sewage Dis ; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & on 

Laboratories 
Paterson 1, N. J. 


Sewerage & 


36 De Grasse Street 
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Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





Benjamin L. Smith & Associates 


Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


Weston & Sampson 
Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Serv- 


ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 

















ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, Ill. 


Whitman & Howard 


Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer 
ace, Sewage Disposal, Water Front Im 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision 
Valuations. 


89 Broad St., Boston, Mass. 














J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 














Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


2060 E. 9th Street, Cleveland 15, Ohio 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 

















Water anu Sewer 
Engineers 


(Civil Service Classification— 
Civil Engineer li—Hydraulic.) 


SALARY RANGE— 
$509. to $629. PER MO. 


Job Requirements: Design of water 
supply, distribution, treatment and 
pumping facilities, sanitary sewers, 
sewage pumping and sewage treat- 
ment. 


Education and Experience Require- 
ments: B. S. in Civil or Sanitary Engi- 
neering and five (5) years’ experi- 
ence in above special fields—or— 
the equivalent combination of re- 
lated education and experience in 
lieu of a degree. 


Additional data will be sent to all 
applicants. Send complete sum- 
mary of your education and experi- 
ence to: Mr. C. F. Wertz, Director, 
Dept. of Water and Sewers, P. O. 
Box 316, Miami 33, Florida. 





SEWAGE PLANT 
SUPERINTENDENT 


The City of Roanoke, Virginia has 
available as of October 1, 1957 a 
position as Plant Superintendent, 
Sewage Treatment Plant. 
Salary Range—$420.00 - $540.00 per 
month (1956 Job Class. Comm. Re- 
port). 
Position carries Pension Plan, Sick 
Leave, and Vacation. Retirement 
age 65. 
Qualifications: Should have B.S. in 
Sanitary, Civil, or Chemical Engi- 
neering and possess at least 5 years’ 
operational experience in an acti- 
vated sludge plant. (Sect. 110-3, Job 
Description, City of Roanoke.) 
Plant Data: Type: Standard Acti- 
vated Sludge Process 
Capacity: Design: 14.00 M.G.D. in- 
cluding 25% Return 
Present: 11.47 M.G.D. plus 39% 
Return 
Number of Personnel: 19 
Application accompanied with pho- 
tograph to be made to Mr. A. S. 
Owens, City Manager, setting forth 
training and experience. 


R. B. MOSS 


Purchasing Agent 
CITY OF ROANOKE, VIRGINIA 


POSITION VACANT— 
UTILITIES ENGINEER 


The position assists the Superintendent 
of Water and Sewers in the administra 
tion of the water and sewage system. 


Considerable experience in a progres- 
sively responsible technical and adminis- 
trative capacity including engineering 
and operations experience in a water 
utility and sewage system. Graduation 
from a four-year college or university 
with specialization in Civil, Mechanical 
or Sanitary Engineering. Eligible to be 
registered in the State of Arizona. An 
applicant for Arizona registration shall 
be age 25 or over and have 8 years engi- 
neering experience for which up to 5 
years of training or teaching in engineer- 
ing may be equated. 

$725-$795 per month 

Age Limits—25 to 55. 

Apply by November 1, 1957 to: 


Leroy J. Brenneman 
Personnel Director 


City Hall Phoenix, Arizona 




















WANTED 


Engineer experienced in design of Water 
Filtration Plants. State experience, educa- 
tion, salary requirements and when can 
report. 
Box 610, Water G Sewage Works 
185 N. Wabash Ave., Chicago 1, IHinois 








WANTED 

Sanitary Engineers II and Ill; salary 
ranges $460-$575, $575-$725 re- 
spectively; two to four years’ experi- 
ence in public health or sanitary 
engineering; excellent retirement 
and fringe benefits; liberal leave 
policy and travel allowances. Write 
Personnel Officer, Florida State 
Board of Health, P. O. Box 210, 
Jacksonville 1, Florida. 
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NOW! You can increase system reliability and 


reduce costs with the most advanced supervisory control 






system offered for centralizing and remote-controlling 






the many operations in modern water works and sewage 







treatment plants. 





Builders Synchro-Scan® systems stress design simplicity, 
y y ; design simplicity 


dependability, and safety. All components are “plug-in” 






type . . . including transistorized tone units for signal 






transmission . . . providing the ultimate in ease and econ- 





omy of installation, operation, and system expansion. 






Request Bulletin 240-P2A today . . . and benefit from 


Builders specialized knowledge of water and sewage 






works metering and control problems. 






Write Builders-Providence, Inc., 350 Harris Ave., 






Providence 1, Rhode Island. 
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When you plon your new facilities, include W & T Equipment, both Chliorinators and Dry Chemical Feeders. 


“af 


_.. this is where we plan to put 
the W&T Dry Chemical Feeders.” 


When you plan your new plant or the expansion of your present one, be sure 
to plan a place for W&T Dry Chemical Feeders as well as Chlorinators. W&T 
Feeders are used for every type of dry feeding problem found in water and sewage 
treatment plants. 
W&T makes both volumetric (volume measurement) and gravimetric (weight 
measurement) feeders. There is a feeder for any size job, from small equipment to 
measure out ounces, to accurate giants capable of handling thousands of pounds 
per minute. 
To find out more about W&T Dry Chemical Feeders, write for bulletin S-120. Or 
let us know the type of feeder problem you have, so we may send publications 
describing the W&T equipment best suited for your job. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 





